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THE NEWLY DESIGNED 
1989 FORD BRONCO II. 

It'll take you through some 
heavy rush hour traffic nr across 
some shallow nipids, And with its 
new aerodynamic design you'll 



want it to take you everywhere. It s 
the rugged, stylish Ford Bronco II. 

NO NEED T O BEAT 
AROUND THE BUSH. 

Bronco II has standard V-fi fuel- 
injected power for the open n led 
ant! sLandard anti-lock rear brakes 




to help you when the open mad 
gets crowded. liven when the road 
ends. Bronco M’s optional "Touch 
Drive" lets you shift into 4- wheel 
drive and move ahead with the 
press of a button. There's available 
2 -wheel drive, also. 
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NO NEED TO 
SACRIFICE COMFORT 
Bit men H’s available Eddie Bauer 
Package includes specially design- 
upholstery and pain) and the 
comfort of Captain's Chairs. 
11 s redesigned instillment 



panel and available column shift 
automatic transmission are only two 
of the feat ores that make for a com- 
fortable new interior environment. 
Any way vou look a) it, the newly 
designed Bronco If has style and 
comfort to spare. 

6/ 60 WARRANTY. 

Covers you and future owners, 
w ith no transfer cost, on major 
powertrain components for 6 years/ 
60,000 miles. Restrictions and deduct- 
ible apply. Also, participating dealers 
back their customer-paid work with 
the Lifetime Service Guarantee, If a 
covered repair must be fixed again, 
the repairing dealer will fix it free 
for as long as you own your vehicle!* 



FORD. BEST-BUILT AMERICA N 
TRUC KS 8 YEARS RUNNING. 
Based on an average of owner- 
reported problems in a series of sur 
veys of '81- 88 models designed and 
built in North America. At Ford, 

‘ Quality is job 1!* 

* A'iIs to net* then* limili'd huiuU ee Qt juur Rid 
Ik-jtkT. 

Buckle up— toftfther **w- lives. 







V'OU CA N NEVER BE 



OR TOO 5ECURE. 



...particularly in today’s fickle financial climate. 



SET MET. IT PAYS. 

A Metropolitan Life 

•yy 3 AND AFFILIATED COMPANIES 
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T 0.9. . Gh i d«? T g Ulfi.Where_Th^ Pavement En^J 
1 1 1 fours For Fun 

Which 4wd system Is right for you? Here's the 
difference among all the types. 

113 Dirt Rods 

Hot compacts duel in tne desert. We test 8 of the 
best 1 Chevrolet S- 1 0 Blazer, Dodge Raider, Ford 
Bronco II. GMC S' 1 5 Jimmy, Jeep Cherokee, 
Mitsubishi Montero, Nissan Pathfinder and 
Toyota 4Runner. 

122 mn nkfl In The Dust 
A look at the newest utes. 
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Prevention 

Pack a get-it- 
hnmt’-agam 
survival kit. 



130 Dirty 

Driving 

Off -road bps 
from a master. 
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The right Iron fence makes a great finishing touch. 
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How to sharpen spade Pits. 
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We test the newest, most powerful cordless drills. 
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From efectric garden tiffers to the inner workings of a 
heat pump and building a stone-sheathed utility shed. 
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* Maintaining garden tods • Repairing a garden hose 

* Sharpening a lawnmower blade 

9 Homeowners' Clinic • Appliance Clinic 

SCIENCE/TECHNOLOGY 

13 Tech Update 

The latest in military, energy and space technology 

48 Science 

President Bush and the world of science 
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The 747-400: Commercial air’s giant leap forward, 
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32 Electronics 

Retarding an digitaF compact discs. 

56 Audio 

improving your fm reception, 

65 The Fads About Fax 

Facsimile machines Communicate without speaking. 
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28.. Outdoors 

Playing in the bonefish league 

68 Pa ck age Dea ls 

FuFly loaded family boats rn a batde oF the budget 

COLLECTIBLES 

86 The Art Of The Knife 

Combining new technology with ancient skills to 
create treasures worth up to S50.000. 

DEPARTMENTS 



4 Editor's Notes 
6 Letters 
ID Time Machine 



136 Hotlines 
162 Coming Next 

Month 



fiS^ncs 



MARCH 1989 



VOLUMt 166 NO. J 



POPULAR MECHANICS • MARCH 1989 



5 




EDITOR'S NOTES 






Editor- In-Chlef 

Joe Oldham 

Managing Editor 

BiD Hartford 



rap 

Br 



ryan Canniff 



Hoine And ihop 

Steven WEIkon, editor 
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Steve Toth, Bob Vila, 
eomributing editors 
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Fnuak Visard, contributing editor 
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Nancy Coggins, art asdsEant 
Jodi L. Tadiman, ass/L production editor 
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fW"EHAD BEEN working untkis month s o&ver story (page 74) forbeverdl 
l Ti T |tnointh& before news reached up of the Pan Am Flight 103 tragedy in 
LXJ Lockerbie, Scotland, Although our article wa? about the new Boeing 747- 
400 just going into service, and Flight I OS's equipment was an early 747-100. 
still, the Dash 4flfl is a -descendant of the plane that went dow n. We wondered 
what to do, since a possible mid-air breakup caused by mechanitrai failure was, at 
first, one of the passible causes mentioned fur Flight 103's demise. Contributing 
Editor Fred Mackefodt had, jtlst days before, visited Pan Am f s giant mainte- 
nance facility at New York’s John h\ Kennedy InLematicmal Airport as jiart nf 
the research for our article. Mackerodt, a licensed pilot himself (multi-engine, 
instrument rated}, watched Pan Am's machinists, mechanics, painters, uphol- 
sterers and avionics technicians swarming over a gutted 747 as they per- 
formed a D -Check. It takes 22c t craftsmen two months Lo complete a iMlheck. 
The operation, which is performed every five years on every 747 ( makes each 



plane virtually a brand-new aircraft. When the initial speculation surfaced that 
Flight VM had possibly disintegrated in flight because of some structural failure 
or mechanical defect. Maekerudt told me immediately that there was no way. By 
inference, such speculation cast doubt on the skilled people who keep these 
planes flying, and Mackerodt wasn't buying it. Now, of courae, we know that it 
w&gn't a mechanical defect that brought down flight 103. It was a mental defect 
Lhat leil some deranged person or persons Lo believe that killing 250 fellow hu- 
man beings in cold blood could be the answer to anything. « . * On a happier 
note, I was on a 747 myself recently to travel to Japan to drive Nissan’s new* 
30QZX at Nissan's home proving grounds in Tochigi The 14 -hour flight in a 
7475P was as comfortable as a long-haul 14- hour flight can be and a hell of a Lot 
less exciting than Nissan's new world-class sports car. My comments are pari of 
our new-car report which begins on page 6L . . . Sure, we could have 

rounded up every sport/utility vehicle known to man, found some sand dunes an 
California, blasted around for a few days, then reported our findings to you. And 
we did, as part of this month's Sport/Utllity Special Section, But we added one 

twist: Champion off- road 
racer Rod Milieu joined 
our Auto Editor Tony 
Swan* Contributing Edi- 
tor Rich Taylor, and the 
rest of our auto editors to 
bring you the best possi- 
ble information on these 
vehicles. Check it out on 
page 109. Til next time. 



The ilcgi wyi Hlqh Speediest Tinck- JF 



Taylor, MJIIen and Swan In the dunes. 
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TOYOTA GENUINE SHEET METAL 




KEEP YOUR TOYOTA 
FIT WITH THE 
QUALITY FIT 

Should your Toyota ever need collision repair. remem- 
ber that Insurance companies may ask body shops 
to use imitation sheet metal. But don't let that puzzle 
you— because you have the choice of insisting on 
Genuine Toyota Sheet Metal. 

Genuine Toyota Sheet Metal keeps your Toyota 
all-Toyota. Its patented Excelite " undercoating 
preserves your vehicles corrosion perforation 
warranty— and the basic new vehicle limited war- 
ranty of your Toyota, too. Genuine Toyota Sheet 
Metal fits and looks right. 

Keep your Toyota fit as new With Genuine Toyota 
Sheet Metal. Because theres nothing like the real 
thing. Get More From Life. .Buckle Up! 

TOYOTA QUALITY 

WHO COULD ASK FOR ANYTHING MORE! 



LETTERS 




A Vote For The Vfette 



HAM A longtime fan 
I Hand reader of your 

WLM magazine and appre- 
ciated the technical aspects 
of Tony Swan's article on the 
ZRl Corvette in the January 
issue C'Motown Muscle, M 
page 53). I do have a bone to 
pick with him, however. 
Having owned four Vet tea in 
my lifetime, including two 
1369 L88 4527s, 1 disagree 
with his comment about 
some Vettes being "crude, 
noisy and about as much fun 
to drive on the street as 
dumptrucks." 

The Corvette has always 
beer 1 and probably always 
will be one of the premier en- 
gineering feats uf American 
know-how. The particular 
range of my experience was 
from 1964 to 1975 models, 
ami in spite of the fact that a 
majority of police will follow 
you closely as you pass 
through their hamlets, driv- 
ing the Corvette was pure 
pleasure. 

Too bad that many people 
who could really appreciate 
the technical power and 
innovation of the beautiful 
machine called the ZRl can't 
afford it, 

FRANK L-KIHN 
BAYFIELD, GO 

A Bit Of Advice 

As an avid reader of PM for 
over 50 years. I've especially 
enjoyed articles on specific 
tools, the latest being on the 
router and bits ( ,4 M altering 
The Router," page 75, 
Jan/59 and "Router" Bits/ 1 
page 65, F<?b-'E9) + 

I would like to share a little 
trick. When using a piloted 
bit, especially on plastic lami- 
nates, instead of cleaning 
with thinner and then having 
to lubricate it, try using 
WD40. It cleans beautifully 
and lubricates. I have yet to 
burn out a bearing. 

JOSEPH J. INCANTALUPO 

YORHTUWN HEIGHTS. NY 




"M orown MuicJt" iiory. wren 
reports on Corvette and other 
hot Detroit power players, Wat 
opening feature Jn PM s Jan 6? 
Stealth Fighter issue. 

Keep It Clean 

In your story, "How To 
Choose A WaLer Filter" 
(page 1 1 7 1 Aug.'RS) you 
should have included the car- 
bon block filter system which 
has bee n on the market for 18 
years or more. I am a distrib- 
utor for Multi-Pure which 
makes a carbon filter system, 
I hope you'll do a followup on 
how to choose a waler filter,. 

JACKWmTENRERG 
NEW BALTIMORE, Ml 

There are literally hundreds 
of brands of activated -char- 
coal water filters on the mar- 
ket. It would he. impossible for 
us to list all of them. Unforiu ■ 
riufe/y for the homeowner , 

there is no comprehensive 
guide to home water filters. 
An EPA listing is no assur- 
ance of gO(xi performance— it 
merely indicates that the 
manufacturer has registered 
his product with the EPA. 
Perhaps the most complete 
listing of tested water filters is 
one available from the Na- 
tional Sanitation Founda- 
tion^ nonprofit industry 
organ iza tion , located at 34 75 
Plymouth Rd. f P.O. Box 
1488, A/m Arbor p MI r 48106. 
This listing ; the Annual List- 
ing of Drinking Water Treat- 



ment Units, is published 
yearly and updated during 
the year with supplements. It 
costs $8, but you may find it at 
your local public library. 

You mention that activated 
charcoal in a water filter 
bonds strongly to impurities 
and is effective in removing 
radon. My question is 
whether activated -charcoal 
filters can adsorb sufficient 
amounts of radon to become a 
radioactive hazard both in 
the home and also when the 
filter becomes loaded with 
contaminants and must be 
disposed of? 

JOHN LAMB BUKOS, M.t>. 

CONCORD, NH 

While an activated ^cha rcoal 
filter will . indeed* adsorb and 
concentrate radon, it's not apt 
to present any radioactivity or 
health problems. The radia- 
tion emitted by radon only 
presents a serious threat to 
health when airborne radon 
decomposition products 
lodge in the lungs. 

As a consequence, the ma- 
jor health hazard of radon in 
water occurs when the radon 
gas escapes to the air and is 
breathed Radiation from m- 
don trapped inside a filter is 
blocked harmlessly by the fil- 
ter material itself. 

Further, there's no real risk 
of an excessive mdon buildup 
within the filter causing filter 
disposal problems. Radon 
decomposes in a mutter of 
days, so old radon is con- 
stantly disappearing fmm the 
filter as new radon is 
adsorbed. 

Hotline Hurrahs 

I've enjoyed your magazine 
for many years . The do-it- 
yourself articles are always 
interesting and helpful and I 
especially enjoy the “Clinic" 
columns, PM always has the 
right answer to the many 
problems that are sent to 



"Car Clinic” and I find it very 
i n teresting and helpful. Your 
Latest service — the Hotline 
— where we can talk to an 
editor is the greatest! I had a 
problem with my 19S4 Nis- 
san Pulsar which the dealer 
could not fix. f called you 
right away and after 
discussing my problem, got 
possible solutions which 1 
referred to my dealer. 
Thanks tu Popular Me- 
chanics, the car is now run- 
ning like new. 

ANTHONY J„P ACS FJCti 
MADISON, NJ 

Just a note to compliment 
you on your new call-in ad- 
vice program, and tell other 
readers that 1 received great 
advice regarding my brake 
problem — rear brake lockup 
after a front brake job by a 
major chain repair operation. 
When l took the car back, 
they advised, N We Lightened 
rear shoes— everything else 
okay^ 

When l got home the rear 
drums were practically rod 
hot, and the car wouldn't 
even coast down a good 
grade. I loosened up rear 
shoes (hail to remove wheels 
since Chevette has no adjust- 
ment holes. The shop had 
things Loo tight and probably 
didn't want to remove the 
wheels to loosen the adjust- 
ment). 

Anyway, per your advice 
on the phone, I rebled the 
lines. Everything ss perfect 
now. I can’t thank POPULAR 
Mechanics enough for this 
sound advice after my brake 
job runaround- 

CHARLES BEE FE LOT 
BRADENTON, FL 

In addition to our Hotline 
phone numbers t POPULAR 
Mechanics now offers an 
electronic mail service via 
personal computer and mo- 
dem . See page 138 for all the 
details. U* 
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Add it up fur yourself. 

*rhnre? are two wary good reasons why Ford 
Escort adds up to such an attractive value. {1) An 
actual comparison proves that Escort gives you more 
features for less money than the imports.* (2) It's the 
world's best-sell log car si*: years running (based on 
'H2- ii7 calendar year worldwide sales and export 
data). And they both add up to the kind of attractive 
value you can take to the bank. 

Transferable G- Yea r/60 ,000-M Lie 
Powertrain Warranty. 

Covers you and future owners, with no transfer 
cost, on major powertrain components for B years/ 
60,000 miles. Restrictions and deductible apply; 



Also, participating dealers back their customer- 
paid work with the Lifetime Service Gua ran lee, 

If a covered repair must be fixed again, the repairing 
dealer will fix it free For as long as you own your 
vehicle. Ask La see these limited warranties at your 
Ford Dealer. 

Best-built American cars, ..eight wars running. 

For the past eight consecutive years, Ford qual- 
ity has led all other American car companies. That's 
based on an average of owner-reported problems in a 
series of surveys of 'Bl-’BS models designed and 
built in North America, At Ford, "Quality is Job 1" 

■ ntMiti ^nrtpof \&>n of kM ,j wllnbli! sl k kef |jf lurf, EmmtI Induda Id value furii— ' 

aatrf, urn! pilnrlpj ojftlaj ilH^n Wihto Hisv ^DrV tine HJUf lifciJEf JiL^ll the IwLihpi 

In pgiMPtu- 



Count on Ford Escort to offer more 
features for less money than the imports. 




Bufide u|Mn^thftr we can save Lives* 



NISSAN 
SENTRA XE 



1. 1.6L SOHC Engine 

2. Automatic Transaxle 

3. Power Steering 

4. Elect runic AM/ KM 
Stereo Radio 

5. Elect runic; Digital Clock 

6. 'Limed Glass 

7. Reclining Bucket Scats 

8. Till Steering Wheel 

9. Rear Window Defroster 

10. Light Group 

11. Interval Wipers 



TOYOTA 

COROLLA DELUXE 

1. 16L Engine 

2. Automat icTransaxie 

3. Power Steering 

4. Electronic AM/FM 
Stereo Radio 

5. Electronic Digital Clock 

6. Tinted Glass 

7. Reclining Bucket Seats 

8. Tilt Steering Wheel 

9. Rear Window Defroster 

10. Light Group 

1 1 . Split Fold Down 
Rear Sent 



HONDA 
CIVIC ox 



FORD 
ESCORT LX 



1. 1.5L SOHC Engine 

2. Automatic Thinsaxlc 
3- Power Steering 

4. Electronic AM/FM 
Steron Radio 

5- Elec Iron it: Digital Clock 

6. Tinted Glass 

7. Reclining Bucket Seats 
d. Tilt Steering Wheel 

9. Rear Window Defroster 
10. Light Group 
t L. Instrumentation Group 
12. Interval Wipers 



1. 1.9L SOME LF1 Engine 

2. Automatic Thmsaxle 

3. Power Steering 

4. Electronic AM/FM 
Stereo Radio 

5. Electronic Digital Clock 

6. Tinted Glass 

7. Reclining Buckel Seats 

8. lilt Steering Wheel 

9. Rear Window Defroster 
It). Light Group 

11. Instrumenta l ion Group 

12. Split Fold Down 
Rear Seat 

13. Interval Wipers 
And Still Counting... 

14. Air Conditioning 

15. Cassette Tape Player 
18. Premium Sound 

System 

17. Dual Electric Remote 
Control Mirrors 

18. POlycast Wheels 

19. Lifetime* Service 
Guarantee 

21). li/eo Powertrain 
Warrant V 




The World’s Best-Selling Car Six Years Running. •• 



Have you driven a Ford... lately 7 




TIME MACHINE 




75 YEARS AGO: MARCH 1914 



Mechanical 
Advantage 

Hurling for sport wsih fast 
overtaking hunting for food 
in the vast Lape&try of man's 
evolution. And with this shift 
in priority tame technologi- 
cal innovation thai made 
huming easier and mon? pro- 
ductive, Firearms were 
lighLer, clothing warmer. As 
our cover illy $t rat yd , a k nat k 
for invention was also being 
brought lo bear. Our hunts- 
man rigged an “aerial rail- 
way'' across a river in New 
York's Adirondack region to 
bring back the kilt. 

50 YEARS AGO; MARCH 1939 



Seapower 

Ominous signs of an impend- 
ing European conflict fo- 
cused PM's Lit ten Lion a half 
century ago on weapon* of 
war. One example; The latest 
contribution to Britain's na- 
val might was the torpedo 
destroyer, which rippli*- fired 
swarms of ordnance from 
twin sets of swiveling tubes 
amidships. Navy planners 
decided that a salvo of muni- 
tions — in an age before the 
advent of highly accurate 
digital fire control — was, the 
best way to achieves direct 
hit on the high seas. 

25 YEARS AGO; MARCH 1964 



Boat Boom 

No longer the exclusive do- 
main of well-heeled ciinnnis- 
seurs, the pleasures of boat- 
ing were becoming available 
to more unci more people in 
the post-war pursuit of re- 
creation, Right in the thick uf 
it, PM supplied the plans and 
a growing readership sup- 
plied the materials and mus- 
cle to build the Sports Sled, a 
beamy, stable, plank-on- 
frame utility bout. Our run- 
about ferried fishing gear, 
water skis, scuba tanks and 
up to six people for the mea- 
ger sum of $200. sans engine* 
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Bullet Bike 

In an age when 
aeronautical ad- 
vancement was 
making the daily 
headlines, aero- 
dynamics technol- 
ogy found si natu- 
ral place in more 
terrestrial pur- 
suits, One spinoff 
was the aerobike, A 
can vas-o v e r-fra me a hroud 
completely encased the ve- 
locipede's opera Lor, The ob- 
ject: Cut wind resistance and 
vortices — design goals that 
haven't charged in a century. 



Just The Fax 

Today V Ude phone -line fac- 
simile machines won? predat- 




ed by experimental radio fac- 
simile devices that broadcast 
newspapers to home receiv- 
ers. This St. Igmis Post- Dis- 
patch experiment to speed 
communication was driven 
by rather unwieldy transmit- 
ting device? that scanned 
specially prepared 
weather, sports and photos 
a_s they revolved 75 times per 
minute on a drum. A photo- 
electric eye deLected the 
changes in Lhe Input con- 
trast, altering the radio- fre- 
quency output, which etched 
the information on home teat 
receivers. 



Uwr s Bright 

Promise 

Death rays and antimissile 
lasers were scoffed at us un- 
attainable u quarter century 
ago. But PM did chronicle la- 
ser achievements up till then, 
i ncluding complex cutting so- 
lutionis and elementary eye 
surgery. The National Bu- 
reau of Standards was tap- 
ping the 1 user's potential its a 
measurement tool. And la- 
sers employing gallium arae- 
nide crystals were gaining 
ground at Cieneral Electric 
and I RM in the race for laser- 
based data transmission . W 
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Before you start your career . 
1L pa ys to learn the ropes. 



Making decisions. 

Handling responsibility. 

Working with others. 

In a national survey, more than 850 employers said these are what 
you must do to succeed in a career, 'fhey are also what you have to learn 
to succeed in the Army. 

Which makes the Army a good place to prepare yourself for the 
working world. 

And whether you’re a member of an air assault 
team or a tank platoon, you’ll be learning teamwork, 
responsibility; and self-discipline —the qualities 
employers want their people to have. 

So when it’s the first day on your new job, 
your boss won’t have to show you the ropes. 

Because you’ll already know them. 

To find out more about how the Army 
can help give you an edge on a career — and 
on life — call 1-800- USA- ARMY, 




ARMY 

BE ALL YOU CAN BE. 











TECH UPDATE 



News Of Tomorrow's Technology Today 




Revamped, Scaled-Back 
LHX May Take To The Air 
In The Mid-90$ 



rhe Boeing Sikorsky LHX variant Fires an alr-td-atr missile. 



STRATFORDh CT— The 
U.S, Army's plsms lorn light 
uttsidL recun nit bounce ro- 
tor craft are back un the 
drawing b Hards following 
near exIinetJun sit the hmth 
of budget euLU-ni. 

Th c- re &u I ti ng hi rd i ^ fa r 
leaner than ils Bbi JO-pound 
predecessor, weighing in at 
7i>04> poll Hi is. tt sprirts a sfcrn- 
pi i Tied Mission Equipment 
Package i MEP? that will ub 
Low the aircraft in "acquire 
ami fire" at opposing tanks 
anri helicopters at safer, 
stand-off rangoSt 

The- avmnkv package hjis 
helmet mounted display p p 
digital terrain maps with a 
global positioning system 
i'GPSj interface. FlberopLie 



waveguides provide signal 
Lran>m Lesion unit prniessiDg. 

The Hoeing Sikorsky ver- 
fumiuf LHX. ill uM rated, fea- 
tures a fin -in-fan T-tail 
L in[>aiiimgtv a chin-mmmted 
Wu tin gun turret, and re- 
tractable missile sponsmts,. 
The LHX prototype offered 
by the Lonipeti rig team t j f M c - 
Ikiimell Daugiaa- r Bell Tex- 
truii has the NOTAR [or he 
1 a i l V* itorf ant it i irq ue syste m. 

In both models compos- 
ites and phot links become 
the real keys to L HX— its the 
A rmy s a i r ca v airy fli e s i nt ■ i 
the next century. 



Edrtpr r,m Co\c 
AA'uS^irsrEfJiKJi Ate Qjne 

CcnliiUMtafi M fceFiW 
Nir k^ichoK Gregory! Piif*- 



Highlights This Month 

■ B*2 Rolls Out — PM goes to Palmdale 
for the Stealth Bomber unveiling, 

■ Fun Tech At ATheater Near You — 

Motion simulators change amusement 
park thrills. 

■ Energy Breakthroughs— Salt dome 
storage facilities will help meet peak 
power demands. 

■ Robots Get Smarter — Tactile sensors 
mean end -effectors can stay in touch. 

I X-Raying The Shuttle-— Giant rmaging 
machines peer inside solid rocket booster. 

I Fusion Research — Lasers enter the 
race for unlimited power. 

■ Behind Enemy Lines— Modifying 
military aircraft for specialized warfare. 
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T he f tvoPui i&nary shape of tomorrow s homoer pe ne c rat or 

significant. officii later l his y is sir, hut many 
l 1 the many mafiufrc- think the biggest hur- 
efficiencies intro- rile wilt be with Congress 
jy the revolutionary when It comes to grip? with 
jeet, the lL£'p projected price 

flight is scheduled for tag — $58*1 million a copy. 



PALMDALE. CA— The 
Stealth Bomber was finally 
revealed tea limited gather- 
ing uf press and public last 
November where PM was on 
hand fora ceremony which 



ushered in a new era in slru 
tegic deterrence. 

The B-2 incorporates nu 
me roils radar evading fa a 
lures, such as advanced ra- 
i la r-a b so rbi ng composites , 



New Rides To Nowhere 

CULVER CITY, CA— SI mu- a collaboration between ride 
Ui I or- based attractions are maker Intemin. Inc, and 
fast becoming (he new wave Showscan Film Gorp 
in theme park ihrills. Intamurt Dynamic Motion 

With theater seats that SimulaEorisat the heart of the 
yaw, pitch and roll in sy nth latest system— a 9-seat the- 
wiih on-screen visuals. , the ater row thai is supported by 
tatesf rnnovalion comes from articulating swing arms and 



Motion 
simulators arc 
placed In fly* 
■theater rem 



PROJECTION BEAM 



Underseat mechanics lynch 
movements with fFtm actEon, 



SPEAKER 



hydraulic actuators Micro* 
processors choreograph 
seat movements according to 
visual stimuli. 

Riders get the same old 
chills and spalls. Amuspmenl 
park operators get reduced 
capital mal a Hal Ion and lower 
ins u r a nee pre mi lj ms . 



WOfiAUJC ACTUATORi- 

CTrMAMlC ARTICULATION 
Me4BERI 



HYDRAULIC nJMFRDOVl 



m MSEiuaio ^eaf &dua 



age sludge us treated with so- 
dium carbonate and healer I 
under pressure to 7 no* F 
This digests sewage compo- 
nents such as carbohydrates, 
cellulose and lignin, which 

recombine into hyrirucar- 

bons . The hy d i> kh rbons €£ 
are then enhanced 1 
through I nnntek'y emulsi- I 
fying- process The com- ™ 
bustible fuel nil ut the 

end of the treatment can then 
be burned Uj power the con- 
version machine ry, reducing 



RICHLAND, WA— A con- 
tinuous thcrmochemicti] ELq « 
uefadtion process pioneered 
at Bate lie Pacific Northwest 
Laboratories, and a fuel en- 
hancement technique d e- 
signed by the InnotekCorp., 
couid one day generate suffi- 
cient energy to power sew- 
age disposal processes, 

The system, could result in 
significant saleable energy 
surpluses and an 80 percent 
reduction in sewage volume. 

En today's prototype farm. 



FUfL 

FMhANCFR 



WATER 



Stealth Unwrapped 





d ■ 


L CHAR 





iTECH UPDATE 



the process si arts when aew- 



pressure on sewnge landfills, 



Oil extraction method results In energy swpiys, sewage reduction, 



H 
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FUEL LINES 



COMBUSTORS 



lOW-PRES$URE 

COMPRESSOR 



EMERGENCY 

5TQFVALV£ 



WOTOffi GENERATOR 



HJGN PRESSURE GEARBOX 
COMPRESSORS \ 



HlGHPPESSUBL: 
GAS TLKHNE 



CLUTCHES icw-wssm 

GAS TURBINE 



AIR INTAKE 



WATFftrAIR INTERCOOLERS 



VALVES 



AO? STORAGE CAVERN 



LUVES FROM 
CONVEftmONAL 

POWERR.ANT 



■: Vil. in i|lllMi 



Am 

SHAFTS 



Snooper Sub 

KIVIEKA liEACH, 
F L — Su bmcrclble l rch noli >- 
gy — long tl$ed in Lanfierwjil^t'' 
eon.striK'tjnn wnrk anrl 
archeology — now cstfmcta to 
ccmstal sUA tilknw with tho 
Pony Offshore?, Inc. nurfew 1 
v idea scanner. 

The senr Submersible re- 
mutely operated vehicle ma- 
neuvers up tu 10 nautical 
miles from base on a 24- volt 
battery pavk. A 2-bp molar 
powers tho device Hi a maxi- 
mum speed of l\ knot?! for ujs 
to 2 hours. 

Heart of the surveillance 
tool La si lnw-hgh1 Wei videa 



camera incorporating a 17.5 
to lOHmm loom lens installed 
til the sub 1 ? periscope- like 
^ail. With a tola] weight of 
250 pounds and an overall 
It ■ ngl h of lu ft., Ferry say * its 
device is easy to deploy and 
recover. It can be used 111 
nioHt weather conditions fi nd 
in light levels ranging from 
high rsonn to evening star- 
light. 

Potential eU&tomcrs: s-ecu- 
rity agencies, ding enforce- 
ment personnel or scientific 
research grnups, 

Ptnyi diminutive semisub, spoti 
coastal capers with law-light 
video tamers. 



New Ways To Meet Off-Peak Power Demands 



M'INTOSH. AL— Com- 
pressed air storage facilities 
llustied out ol underground 
sell domes and immense bat- 
lory packs are being enlisted 
by utilities to furnish power 
during peak periods. 

in McIntosh. Alabama, the 
Alabama Electric Coopera- 

lit! !' 



live is pioneering the sail 
do me concept in the U S with 
the Compressed Air Energy 
Storage (CAES) plant Com- 
pressors powered by surplus 
electricity till the 1 9* million ■ 
cu -ft. dome oH- peak. 

During periods of in- 
creased demand, the pres- 



surized air is released, heat- 
ed and expanded, spinning a 
turbine power generator. Us- 
ing compressed air out of 
Storage instead ol producing 
compressed air with an at- 
tached compressor tram 
makes the gas turbine 70 per- 
cent more cost efficient. 



The world's largesl battery 
storage facility is pulling simi- 
lar duly at Southern Califor- 
nia Edison Co. The utility 
charges the system at night 
when demands are low 
Utility officials say the sys- 
tems provide better power 
management. 



Southern California 
Edbon's battery any Is also 
recharged off peak. 






njRBrtf EXHAUST 



HEAT EXCHANGE 
fl-rPAtt— f 

pef^ure 

f REGULATOR 



The CAES plant genefston 
(ufne-d by system a 
ccunpreuan, produce 1 30 
megawatts of power. Air 
cames kom caverns 



NEAT 

EXCHANGER 



SALT 

GOME 
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TECH UPDATE 



Tactile Robo-Sensors 




COLUMBUS, OH— Re- 
searchers at Batelle Colum- 
bus Laboratories are closer 
to duplicating the human fin- 
gertip on robotic "hands." 



\ 



The ftnd effectors are be- 
ing eq u ipped wit h |wily vi nyti - 
slcnc fluoride polymer layers 
that exhibit piezoelectric 
properties. Piezoelectricity 
is the generation of elec- 
tricity in noncot! du ctive 
materials through 
mechanical 
stress. After the 
material ia en- 
cased in protec- 
tive layers arid 
energized, it be- 
comes sensitive 
to mechanicai or 
electrical stimu- 
lation— crucial 
to high-tech 
chores. 



rtforcenv ie law 

FVr. RLM SEMENS WS 



CONDUCTORS 




X-Raying Shuttle Boosters 



PALO ALTO, CA— An X- 

ray machine producing up 
to 15-miUion electron volts 
is peering inside NASA's 
Space Shuttle solid rocket 
boosters to Spot defects. 

The Vomit Linatron 6000 
produces X-rays that pene- 
trate the 133fi-fl. * IIS-fLSRB 
segments' steel casing, insu- 
lation and propellant. Im- 



ages are captured on special 
industrial X-ray film inside 
the boosters 1 solid core. A 
computerized automatic 
film-handling system deliv- 
ers the images for analysis. 

The advanced radiography 
system assists SRB maker 
Morton Ttuokol in ensuring 
quality control following the 
Challenger disaster. 






orasw*c 

CONTACT? 



PORT FOP 
INCOMING 

BEAM*. 



-PDLLOlDAL 
FIELD CO*L5 



TOROIDAL 
MAGNETIC 
FIFLD COILS 



PLASMA 



OHMIC 



CONTROL 

■ROOM 



COMPUTER CO<\TiOL£i 



MICROWAVE 

BEAM 



MKIffO’AAVF 

TRAWSMSBON 

kiV£-^_ 



CONCJf£Tt 
SHIELD WAU- 



HrEi ELtOnON 
LASER WIGGLE^ 



CONCRETE 
SHIELD WALL 



ELECTRON- BEAM 
ACcasiAioir^ 



ELECTRON BEAM 



EXFERfMENTAi 



Laser-Controlled Fusion 



NEW YORK, NY— Devel- 
oping an inexhaustible 
energy supply through Ihe 
con i rolled fusion of heavy 
isotopes of hydrogen has 
been a national priority for 
nearly 30 years. Recent ef- 
forts are focusing on the use 
of lasers lo heat hydrogen 
plasma, critical to the fusion 
process, over traditional 

TOKAMAK 



methods Involving neutral particle 
beam inject ion, or electron -cyclotron' 
ion 'Cyclotron techniques. 

Scientists al Lawrence Livermore 
National Laboratory 
are constructing a 
tree-electron laser 
(FEL) coupled to a 
magnetic plasma 
confinement device, 
or tokamak. High-fre- 



CPIL 



HEATJNG 



access pcutrs roe 
ckagnosttc instruments 



IKT ACCH-FHATOR 



Livermore's magnetically controlled plasma flows Ini Me toroidal 1 
tokamak following Ignhton by free-electran later. 



quency FELs in visible and In ■ 
irared wavelengths have 
excellent l! 1u ^ability," which 
yields greater plasma heat 
control. Earlier heating lech- 
niques encountered difficul- 
ties in plasma penetration, 

Al the University of Roch- 
ester, scientists are using a 
neodymium-glass laser split 
through a complex optics 
array to vaporize a target 
pallet of deuterium and trb 
trium. hydrogen's heavy 
isotopes. The device has pro- 
duced the highest thermonu- 
clear yield efficiency of any 
laser fusion lacility to date. As 
an intriguing scientific by- 
product, It simulates tem- 
peratures and densities 
associated with stars, giving 
researchers a chance to 
study high-ioni zed atoms and 



other astrophysics! phenom- 
ena. Despite the advance- 
ments, researchers consider 
widespread use of fusion en- 
ergy a distant dream. 

A deuterium tritium target is 
vaporized inside U of R s laser- 
control led fusion device. 



TOKAMAK 
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INTRODUCING ASTRO’ 
FISHING RIGS FROM 
MERCURY 

For generations, one word 
has become synonymous with 
proven performance on the 
water. Mercury. 

And now. Mercury brings its 
legendan- reputation to a new 
and distinctive line of boats. 

Introducing Astro fishing rigs. 

Exciting. Dynamic. And 
rigged for peak performance. 
Exactly what you’d expect 
from the Mercury Powerboat 
division of Brunswick Corpora- 
tion, the world's largest marine 
manufacturer. 

You'll like everything about 
Astro fishing boats. 

Because everything 
that goes into an 
Astro fishing boat is 
entirely designed and 
built with only one 
thing in mind. You. 




Your 
complete 
satisfaction 
is all that 

liuiii-in t'iskiit# md .biw matters. To 
us. And to your Astro boat 
dealer. 

We know, by talking to 
boaters like yourself, the one 
tiling you want most is trouble- 
free fishing. And that’s what 
you can expect from Astro 
fishing rigs. No matter which 
model you run with. 

WITH 46 DIFFERENT MODELS, 
THERE’S AN ASTRO TO PIT 
YOU IN ALL YOUR GLORY, 

You’re sure to find an Astro 
polyglass or aluminum boat 
with just the right 
equipment, acces- 
sories, power and 
price for your way 
of thinking. And 
fishing. And when 

Amtal ttmmtimrnltivnivUt you Compare ET1 






Astro fishing rig to the same 
type package from someone 
else, you'll discover no one 
comes close to giving you 
more standard features for 
your money than Astro. 

Every boat, 
motor and trail- 
er is designed 
as an integrat- 
ed rig. And, 
unlike other 
boat packages , Sj port ,itviiitg u heel 
each Astro is 
matched to a 
specific out- 
board for peak 
jrformanoe. 




pertoj 

What 




Fnii irntrumentetion 



it’s more, 
even r model 
has been test- 
ed to assure 
the maximum 
in reliability. 

And because 
we build them 
so well, we can iMmwfah fitter 











offer a tough, 
Stem-to-StenT 
limited warranty 
to back up what 
we promise. 

So you can buy 

As for the price, you'll find 
Astro fishing rigs starting 
from $1,899* complete. There's 
no inflated rigging or 
dealer prep charges. 

You can’t find a fishing 
rig that gives you more 
for your money. Or 
a more honest value. 

But you'll figure that 
out as soon as you put 
an Astro fishing rig up 
against the same type 
of package from any 
other manufacturer. 



QtiiekHkvr* "Laser IF 
steel prupetier 



boats at just any dealer. Because 
an Astro isn't just any fishing 
boat. 

Astro dealers have to live up 
to some pretty tough stand- 
ards. Why? Because we know 
you want to deal with people 
who are knowledgeable and 
professional. People who are 
in business for the long haul. 

People who will do 
everything possible 
to make sure you 
are completely 
satisfied. People 
who offer not only 
boats, but expert 
service, a complete 
inventory of parts 
and accessories, 
and advice worth 
listening to. 

People who want to make 



IT STANDS TO REASON, ONL^ your boating trouble free. 

THE BEST BOATS CAN COME your Astro 

FROM THE BEST DEALERS. dealer can offer you 

You won't find Astro fishing the convenience 



ofMMAC 
financing. So it 
will be easy for 
you to take 
quick delivery on 
Quality hniteTwhelf yOUT DOW AstrO. 



CHECK OUT AN ASTRO 
FOR YOURSELF AT YOUR 
NEAREST DEALER 



For 50 years, Mercury has 
been bringing you the power. 
Now your Astro dealer brings 
you the glory. The remarkable 
Astro Fishing Boat line. 

Call 1-800- BOATS-90 for free 
information and the location of 
your nearest Astro dealer. 

Get the feel of an Astro for 
yourself, It’ 11 put you inyour glory 





The Astro Quidcfire polyglass line includes 23 decked out rigs that other boat manufactur- 
ers find hard to match. From stem to stem, you’ll find nobody gives you a more honest value 
than Astro* With standard features that are a lot more than just "bells arid whistles"! 

But that's only half the story. 

Astro Quidcfire: poly glass rigs include something else other boat manufacturers are hard* 
pressed to match. And that's the Astro dealer network. Astro dealers are chosen from the 
best in the business. And they’re committed to giving you the Iwck-up support, accessories, 
parts and service to keep your Astro on the water instead of stuck on die trailer. 

See die back page for complete specifications on die entire Astro Quidcfire polyglass line 
of top-performance fishing rigs. For free information and the location of vour nearest Astro 
dealer, call 1-800- BCATS-90. 
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S!5,4£fc) or ns low hh $185.0fi per month.* 

O High’leve! front casting deck to accommodate flsppjri" □ Ti:jL.mwiiem-reaftv dual [^irculacing bvewell system with timers □ Turin, 
22-gaflon fuel tanks _ Deluxe dak h insttumenjabon panel with built-in Lcwrance 1240 flasher, Quicksilver* 1 tachometer, speedometer, 
volt meter, water temperature and fuel gauge □ Mercury Thruster 24/12 foot control trolling motor with Whisper Drive™ system and 
Machete 1 " prop □ Pmorrnanoe matched ' leaser IP" stainless steel propeller, standard □ Two deep-cyde milling motor batteries and 
Hanking battery with trays □ Big performance from the legendary Mercury XR4, 150 hp with power trim and tilt □ Custom- matched 



deluxe drive-on trailer 




ASTRO 1 ‘QUICKFIEE SC ' 
SINGLE CON SOLE BASS RIG 

$1L5 S 991I or as low a& $157. 15 per month * 



l Our ‘ 1 Most Popular 1 rig Spacious how casting direk with built-in aerated iivewdl and tackle tray L Extra large rear casting deck 

with built-in tournament neriroiiMiitg contoured livewdl and twin insulated storage compartments □ Deluxe dash rnsmimuntatitjn panel 
with built-in Lnwrance 1240 flasher. Quicksilver " larhnmcter, speedometer, volt PHter, water temperature and fuel gaugt fc Z Mercury 
Thruster' 12 wit. fc>nt control [rolling motor with Whimper Drive "system and Machete"" pmp . J "Prostyle" bow trnCingim^or panel with 
b gauge Wirt □ Performance matched "Laser ir 11 stainless Steel prnpdlen sLiincLard u Tw o deep eyde Lrafling motor batteries and 
cranking battery with trays C Top perfomwice Mercury XR4. luO hp out hoard with power trim and tilt ' ' Custom- matched deluxe 
drive -on trailer 




ASTRO“QnCKF(BEl»FS- 
F1SH& SKI RIG 



$13,999 or us low asSlG7.15 per month 7 

□ Walk- thru "sport windshield” with Clear Vision convertible tup, boot r and curtail Z Front and roar aerated redrciiLiring contoured 
Bvewdla □ Deluxe dash instrumentation panel with hniJt-in Liwrance 1240 flasher. Quicksilver'" tachometer, speedometer, volt inettr. 
water temperature find fuel gauge D Mercury' iTiniSterf 24/12 loot control milling me tot with Whisper Drive'" system <ind Machete 1 " 
pmp □ Perforrnance matched Taser H™ "stainless steel propeller. standard □ Two deep-cyde trolling motor batteries ami cranking 
battery with trays C Legendary Mercury 150 hp outboard with power trim and bit □ C ust om - ma tc hed deluxe drive-on trailer 




£10 ,^99 or os low as S 1 60,03 per months 

□ Walk-thru "sport windshield" with Clear Vision convertible top r boot and curtain Z Front and near aerated rL^irculabng contoured 
livewells i i Deluxe dash ttHUwnemarim panel with built-in Lowrrance 1240 flasher. Quicksilver 1 " tachometer, speedometer, vok meter, 
water temperature and fuel gauge □ Moniry Thruster' 12 volt 1 >xhL control trolling motor with Whisper Drive H system and Machete" prop 

□ Performance matched Laser IT™" stainless steel propeller, standard □ pee^-cyde trading motor battery and cranking battery with 
trays □ Smtxrth -running Mercury' 90 hp outboard with power trim and tilt Custom -matched deluxe drive-un trailer 



Call l-SOfkBOATS-OO for free mformationand the Astro dealer nonro-sl you. *Stt hack page for financing Information 



ASTRO ALUMINUM FtSHING BKS. 
TdKALOT MORE TO TNEK BUTS 
THAN SKIMS THE SMMCE. 

When it comes to a complete line of Eullv-rigged aluminum fishing boats, you'll have to look 
long and hard to match Astro. With 23 different aluminum Astros to choose from, you’re sure 

to find the rig that’s decked out for your kind of fishing. 
From V hulls for taming big waves to flat bottoms for 
working your favorite lake. Once you compare an Astro 
aluminum rig to the same type package from another 
boat manufacturer, you’ll find there’s no Comparison. Or 
better value. 

And that's true when it comes to your Astro dealer 
as well. 

It's just hard to find a more knowledgeable, professional dealer around. You’ll get help and 
advice you can really use. Plus, there's all the support, service, parts and accessories you'll 
need to keep you on the water. 

See Ihe back page for complete specifications on the full Astro aluminum line of fishing rigs. 
For free information and the location of your nearest Astro dealer, tall I*8tKM10ArS-90, 






□ Classic Bat bottom aluminum design □ Reliable Mercury 15 hp outboard □ Custom-matched drive-on trailer 




S6h 799 or as low as $98-92 per month " 

□ Smooth, entry modified V-huU design G Four m^iiine grade vinyl covered fishing seals D Rear aerated Ihx.'well □ Deluxe dash 
instnimentation panel complete with uuk^ver" tachometer, speedometer, volt and water temperature gauge □ Lowrartce X4 JXIi cm 
swivel base □ 12V Mercury Thruster* foot control tmlHng motor □ Marine carpet over all-ahminum floor and deck panels (no wood) 

□ Double -anchored H, spring-loadcd M pedestal bases □ Perforniancc-inatched tjufckstl^er^ stainless steel propeller, standard □ 



Deep-cycle trolling motor battery and cranking battery with trays 1. ! Smooth running Mercury 40 hp outboard with power trim and tilt 
□ Cu^om-matched deluxe drive-on traitor 




t — ' ■ ' j 



ASTRO "LAKESPORT Lfi V DLX 11 
VEE HULL RIG 



$1,999 or as low as §107.27 per month* 




E Wave Tamer" alurubum V-tKjw design □ Two marine grade vinyl covered pedestal fishing seats □ Aerated ImwU □ Quiet, 
powerful Mercury Thruster* trolling motor D Lowrancc X4 LCR on swivel base i_ i Marine carpet o^rafl-aluminum flow panels (no 
wood) G Double-andiored pedestal bases . 1 Ueep-cyde tiolling motor battery and cranking battery with trays □ Dependable Mercury 
25 hp outhoard with electric start □ Custom-matched deluxe dnwon trailer 



ASTRO ‘QllCfSTEE 18 GT" 

v i utl performance bass rig 



$1 1 ,999 or as low as $ 174.58 per month * 

□ New design concept in lightweight, high-performance aluminum hulls □ Dual aerated live wells with timers L Built-in 22-galJori fuel 
System □ AH aluminum floors and decks (no wood) □ Deluxe dash instmmentabon panel complete wath Quicksilver* tachometer, 
speedometer, volt and water tempefature gauges LJ Lowrance X I LCR on swivel base □ Mercury Thruster* 24/12 foot control trolling 
motor with Whisper Drived system and Machete 1 ” pitip G Lkpubkranrhtired 1 ‘spring-loaded" pedestal bases □ PtTfoirnarice-matdied 
Quicksilver" stainless steel propeller, standard □ Two deep-cyde traHipg motor batteries and cranking battery with trays □ Top- 
perfnrmance Mercury 115 hp outboard wiili power trim and till □ Custom -matched deluxe drive-on trailer 



Cal! h8CKMK)ATS-90 fur fret- infrtfrnaticfn nntE iht 1 Astro dealer nearest you ¥ See ba ck fur finnsiEcriK inrfftmHli&fi. 
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.TECH UPDATE 




Special Report: 
Covert Aircraft 

HEW YORK . MY — Projecting 
lores with unprecedented 
speed, stealth and firepower, 
a new generation of military 
aircraft is entering service for 
specialized missions. Based 
on existing airframes, Che 
planes incorporate advanced 
electronics and mission- spe- 
cific hardware la find their 
way to di sta nttarg ets through 
enemy fire and adverse 
weather. 

To insert and extract 
small ground detach' l 



MH-&QK Black hawk, with 
external ranks and refnt I Ing probe. 



.SO'Cahber ma- *9^ 
Chine guns, and op- 
tional air-to-air missiles 
The Air Force will transport 
and resupply special opera- 
tions forces with the MC- 



loading ramp permits air- 
drops at over 150 mph. Ex- 
plosions oppressive external 
fuel tanks, and an in-f tight re- 
fueling probe extend the C- 
130'$ range. 

Hot officially intended for 
special operations use, but 

LASER RANGED 

DESIGNATOR 



very low -friction spherical ball 
bearing atop a non rotating 
standpipe passing through the 
rotor hub, the sight is gyro- 
stabilized and porn l ed with 

= - THERMAL 

- JMAOlNCj 

■I rmiLT tEfrSOR 



STABILIZED PLATFORM 



OPTICAL 
BORE SIGHT 
ASSEMBLY 5 



MCI JON fabowj jind 
Ftrctronk warfare operator s [EWO) 
post | below wlih daia-enrry 
keyboards. 



tV CAMERA 



COMPOSITE 
SHROUD — 



Men™ I components of 
MMS for OH 5flO Scout 

likely to play a role stalking 
targets in hostile territory , Ihe 
Armed GH-58D Seoul heli- 
copter relies on a periscope- 
like Mast Mounted Sight 
(MM3). The device enables 
operators to take a bead on 
ground targets while it is 
almost completely 
concealed by ter- 
rain. Mounted with a 



magnetic torquers. Data from 
Ihe M MS ‘s sa nsor$ can be re - 
layed Eo attack aircraft, or the 
laser rangefinder ‘designator 
can illuminate targels to 
guide Copperhead artillery 
rounds. The Armed OFI-50D 
can itself carry Hellfire ansi- 
rank missiles, a 50-caliber 
machine gun or Stinger air- 
to-air missiles 



1 3QH Combat Talon II. based 
on Ihe venerable C-130H 
transport. Radically upgrad- 
ed avionics, including TA/TF, 
FUR. and top-secret elec- 
tronic warfare gear, help Ihe 
MFM 3QH evade detection, 
and gather intelligence. 
Readouts come through 
htgh-resolufion multifunction 
CRT displays provided tor 
pilot, copilot, navigator and 
electronic warfare operator 
(EWO). in the cargo bay, 68 
combat- ready troops can be 
transported. And a high - 
speed, low-level aerial deliv- 
ery system fitted to ihe rear 



ments behind enemy lines, 
th e Army’ s special operations 
contingent will use the MH- 
6GK Blackhawk, a variant of 
its UH-6QA utility helicopter. 
Scheduled to begin service in 
late 1992. it will be equipped 
with terrain avoidancederrain 
following radar (TA/TF) and a 
forward-looking infrared Sen- 
sor {FUR) for ground-hug- 
ging flight in any weather. 
With two external 230-gallon 
fuel tanks, the MH-60K can 
carry 12 troops 927 nautical 
miles before refueling, which 
can be accomplished in flight 
Armament will consist of two 



OH-50D S*wt with MM5 above rotor 
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What makes 
Nissan Haidbodies 
so tough is 
all the metal that 
goes into them. 
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Built for the Human Race: 










OUTDOORS 



BY JOE 5KORUPA 



Playing In The Boneflsh League 



A FTER a recent fish- 
ing trip in Florida, a 
scene from t he shnrt^ 
lived "Slap Maxwell 1 ' TV se- 
ries comes to mind. Actor 
Dabney Coleman, who plays 
the Lille character, a belea- 
guered sports writer, climbs 
onto a window ledge, turns 
hie face skyward, and starts 
talking to the Rig Guy. Tn 
Slap's case h the Rig Guy is 
Ted Williams, Hall of Fame 
baseball player. 

Slap, whn\s about to bo 
fired, asks for guidance and 
winds op by admitting he 
knows there's little chance 
his plea will be heard, be- 
cause, "Ted, I know you’re 
probably busy right now, 
down South somew here in 
the saltwater flats, hooking 
into some hard-fighting 
bonefish." 

In case you haven't kept up 
with Ted Williams's post- 
baseball career, Slap was 
probably right, The one and 
only time 1 met Ted was in 
the Florida Keys, and he was 
bonefishing. But Slap is 
w h rong in thinking Ted 



spends all his time bone fish- 
ing. For large parts of the 
year he fishes for salmon and 
tarpon. He's also caught a 
few trout, blue marlin, while 
marlin, tuna, blueflsh and 
walleye in his time. 

The essential point — 
both Slap’s ami mine— is that 
Ted Williams is a devoted 
fisherman. And, as you 
might expect from baseball's 
last .4fl0 hitter, he's pretty 
good at it. J witnessed Ted 
fishing for bones with a fly 
rod, making carts of at least 
80 ft,, and dropping flies on 
little more than a dime. 

Big leaguers 

Accompanying Ted on the 
trip to Key BLseayne was 
another man, Jim Rashline, 
who handles a fly rod like 
Zorro handles a blade. Jim's 
a noted outdoorsman and au- 
t hnr of such books as A tfa ntic 
Salmon Fishing and Night 
Fishing F or Truut 

He's also a frequent con- 
tributor to Popular Me- 
chanics and 1 went to the 
Keys to talk to him about fu- 



now Mings * mean fly rod. 



arrived at the Biscuyne Ray 
Yacht Club, 1 suggested that 
Ted and Jim go with une 
guide, in hia 3 man boat, 
while I wenl with the ether., 



ture projects, Ted is also 
working on a future PM piece 
(look for hia story in the spe- 
cial 11 American Adventure" 
section In nnr May issue), bo 
w r e decided to make it a hap- 
py threesome. 

However, after seeing 
these guys hit a speck with a 
fly rod at 30 yards, l began to 
feel I might be playing in the 
wTong league. So, at first 
light when the tw r o guides 



TedWllltami [center) italta cagey bprwfiih in me Keys with Mm fiaifilln*| left] and guide Frank Garuto. 



Flats fishing 

My guide for the day was 
Floyd Land on, aboard the 
Mikitu . Floyd, who's aeen 
the beLter part of seven de- 
cades, firat came across Pop- 
ular Mechanics in I9S4 
when he spied plans to build a 
race car. He and a teenage 
pal used junk parts from a 
Ford Model T to build a car 
based on the plans, and 
placed fourth in the first race 
they entered. A man at the 
race offered the boys $850 for 
the car in the heart of the De- 
press! on and, without hesita- 
tion, they sold it for ‘‘more 



Dalwai Fliherman s travel Fack liasblg a* anmacfttcase 
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money than a teenager had ever seen. 1 ’ 

Today , Floyd is still a man who recog- 
nizes a worthwhile design. His boat, a 
10 -y ear-old Maverick, is an ideal flats 
fishing machine. If you've never seen a 
Florida flats boat, ’they're a marvel of 
sport-specific design . 

Since bones feed in shallow water, 
flats boat? have a minimum of draft, 
about 10 in. They mount the outboards 
high on the transom and run confidently 
in 18 in. of water. The Mikitu was 
equipped with a 90-hp Evinrude out- 
board, so we covered the territory south 
of Key Biscay ne at about 40 mph. 

Bones are line-of- sight fish— you 
don't cast unless you see one — so we 
hunted for them from Stiltsville to Sol- 
dier's Key, from the Ragged Keys to 
Sands Key, and all the way south to Eh 
liott Key, which is about 29 miles from 
where we started. The flats boat han- 
dled this hard running wolL Its sturdy, 
mod-V hull knifed through the chop as 
well as a seaworthy center-console boat. 

Also like center consoles, flats boats 
have obstruction -free deck areas with 
plenty of stowage space, room for elec- 
tronics on, or in, the side console, and a 
raised casting platform in the how, 
where most of the fishing is done . 

There are important differences as 
well For one thing, the guide sits on the 
wide wraparound side deck while the 
two passengers (the boats are designed 
for a maximum 3-man load) alt on 
mounted seats in the stern. 

Rut the most unique difference is the 
polling platform, a 2-ft.-sq_ pedestal 
that rises above the outboard. This is 
where the gu ide stands and , like a Vene- 
tian gondolier, poles the boat quietly 
through the shallows w hile keeping an 
eye peeled for silvery green bones. 

Finicky fish 

While my companions were using fly 
rods to catch the cagey bones, I came 
equipped with Daiwa’s Executive Fish- 
erman"? Travel Pack ($99 b which stores 
a collapsible 6!6-ft. spiiming/fly rod, a 
TGI 300 Long Cast spinning reel, a 730 
By reel, and a mini tackle box. I brought 
this handy setup to help me get through 
the gauntlet at the airport. About the 
^iae of a small attache case, the light- 
weight pack is an ideal carry-on. 

Not being an experienced fly fisher- 
man— something I intend to correct in 
the near future— I used the spinning 
gear to make a few practice casts, while 
Floyd filled me in on my elusive quarry. 
Bones have superb eyesight and spook 
easily. Something as simple as the sun 
glinting nff reflective sunglasses can 
make them run, A trolling motor, re- 
gardless of its near-silent sound, is as 
noisy as a freight train to bones. 

And when you make your cast 1 be 
sure it drops 2 to 3 ft. directly in front of 
the fish. If it lands behind, he 1 !! never 



see it. If too far ahead, he may veer off, 
if too dose, he ? l! run. In bonefishing, 
presentation is everything. Hit your 
spot with a quick overhand flip of the 
wrist, let it drift to the bottom and wait. 

Of course, you do a lot of waiting any- 
way. We didn’t see a hone ail morning. 
Just toothy barracuda anti mullet. After 
lunch we started working spots along 
the route back to Key Biscay ne. Just be- 
fore Stilt? ville (literally, a place where 
houses are built ou piling?} we stopped 
on a fiat and T saw my first bone, A few 
minutes later f saw my second and third 
bones. They didn't see my caste, howev- 
er, or didn't like what they saw. 

In the clubhouse 

Back at the Biscay ne Yacht Club. [ ren- 
dezvoused with Ted, Jim and their 
guide, Frank Garisto, "Howd you do? 11 
1 asked. "'We caught and released four, 11 
Jim said. 'Ted had three and T had one." 
Well, I thought to myself, these guys 
are in the big leagues. I'd be surprised if 
they didn't catch anything. 

The next morning as we w r ere heading 
out again, I said to Frank, “So, you spot- 
ted a few more bones than we did yes- 
terday. 1 " Frank shrugged his shoulders 
and said, "Not really.” This surprised 
me. "But Ted and Jim caught four good- 
size bones,” I protested. They told you 
that?” said Frank with a crooked smile. 
Then he shook his head back and forth, 
and I realized that I'd just learned an- 
other lesson from the masters. Never 
believe what a fisherman says unless 
you've seen it with your own eyes. 

Fishing with Ted and Jim, who have a 
combined fishing background of 90 
years, was quite a thrill. When you sit 
down with these guys, over drinks or a 
meal, it's like a grad -school course on 
pro-level fishing. 

This was especially true of Ted, who’s 
an intense man to begin with. Only the 
best wil I do for Ted , whether it's in base - 
ball, fishing, hunting, flying, boating, 
photography or any endeavor. He's a 
man who can’t abide a fool and forces the 
level of conversation to a lofty standard, 
a standard that fits a man who ranks 
second to Babe Ruth in slugging per- 
centage and won baseball's Triple 
Crown (homers, average, RBI) twice. 

Still, nobody caught a bone fish. The 
reason? Some people say increasing 
popularity and fishing pressure have 
made them scarce in the Upper Keys. 
Luck ala® had something to do with it. 

Bone fish are fussy feeders, unpre- 
dictable and wily adversaries. Floyd, 
my guide, admitted it took him six 
months before he caught his first bone 
after moving tn Florida. But a good fish- 
ing trip isn’t necessarily measured in 
fish caught. Being in the great outdoors 
with great companions counts as much 
or more. And by this standard, the trip 
was a home run. PM 



QUALITY CLOTH 

SANDING BELTS 



HOME - WORK - HOBBIES 




BELTS FIT ALL STANDARD MACHINES 





fV- 1 Oor 


Sn 


Per Uoi 


1 k 3D 


. .5775 


$%27 


. .511 00 


1 x42 


S-7 95 


4x2?.... 


512 05 


t N 44 . . 


.S8 10 


4 x 2l« . . . 


.5129® 


2 a 174k . 


.. $a.26 


4 1 24 ... . 


513. 5D 


2 tn.. 


. . .sa.5® 


4 s 27 


514.50 


JVuZIVi* 




m * 26 


515 50 


ZYjxIft 


S9-25 


4 x 36 . . 


517 75 


3 x 18 ... 


. .19.50 


4 X 37'^ib. . 


519 25 


% % 2t . . . . 


. . .£f0.M 


4 1 52W ■ ■ ■ 


520 95 


3 * 23*« 


StO.« 


4 X 54 


5Z1 75 


3x24 


Slow 


6 x 46 


S39 75 



1 Specify For Wood or Meral . 

2. Will ship asseHteo— or specify gmi 

3 -Diner sizes available — RSaasc inquire 

4 MONEY BACK GUARANTEE 

Include $1.00 for pnsEage fi haodlmg Ccki!> 
nanlal U.S. |'54.&0 outfeid&li. OlGCk Or Money 
Order Wf© honor VIS*. M&SlerC&rfl, Ameren 
Egress [Send card no, $ e*p. dsFej. NYS Res- 
fdenrs a od la* 

FREE GIFT WITH EVERY 
ORDER OF $50.00 OR MORE. 

free catalogue sent on request 



JACKSON TOOL CORP. 

DEPT. NAME 

27-5$ Jackson Avenue 
Long Island City, NY 11101 
718-392-4330, 1-800-637-6536 



WORLD'S SMALLEST ' 

—WEATHER STATION 




THE AMAZING WE.4 TWER COMPUTER THAT 
YOU CAS HOLD IS THE PALM OF YOUR HAS O 

[dfhlTAJt'i am TWR<3 HJoti WnlhcrStaliaii Jadaiks 
a precision wand viae Did ipe+d srntnr '■rich 

m-njnliap hardware-. iai 4t F«1 «F cable- Fcr gpI.v 
iiffflB . [h« .i^kiripL, itHiaifbr-tM jrfUeg Hl'I-I 

fEum IViliB+lirf |> nil tin eta JiioiiiJfir rainfall! 

* ifrl MO KTCI.D f R4iriF4U.>,liffumii 

. ifriNb HHCTION • 71 MK Of m\ 

* WIND CHIU. 1 AinrO M;aN 

* WISE fJLBTT RCCOHD * MKTH3C . STAN PA Eli 

+ TEHFEHATUKE * PK AP PWALUr 

* MVLGWItMf UCOfctl * [A* VtAl WABtAim 

WYUfurmse endustsues, inc, 

l-4li PlkE FiTRFET SLW. 

S^DE IN EISA aUHWC . Wa w Mft- ft VBA 

ORDERS ONL Y: JEffl-J '22-1501 
INKCMAlAThlN: JKfti-TU-tUTJ FAX: iH-TJS-W+l 

V 



POPULAR MECHANICS* MAttlH lflB9 



29 







V & 




SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 
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BY STEPHEN A. BOOTH 



Direct-To-Disc Recording 




I OH THE TIME be- 
ing. copyright Uaucs 
I are keeping digital 
audio tape (DAT) recorders 
out of circulation in thu- U-S. 
So let’s discuss yet another 
digital recording format just 
over the horizon, namely , rc- 
CEirdable compact disc. 

Though it might come an a 
surprise to a generation 
brought up on Memores, 
home recording predates the 
availability of open- reel tape 
decks in the 1950s. By the 
1930s, amateurs armed with 
portable transcription pho- 
nographs were recording 
music and speech onto blank 
discs made of a soft acetate 
material. Many of these un- 
authorized "acetate.s/ 1 cut 
outside [he confines of a stu- 
dio. preserved for later gen- 
EM'ations the big swing bands 
and obscu ft : fbl kmus ictans in 
live performances. 

Magnetic tape! with its rel- 
atively convenient handling 
and longer recording Lime, 
has gained much greater 
popularity than the fragile. 
3-minute acetates ever 
achieved. But with the ail- 
vent of the digital audio com- 
pact disc — some 75 minutes 
long and physically robust 
— (lire ct-to -disc home re- 
cording begins to appear 
practical again. 

At the Tokyo Audio 
Fair. Sanyo demonstrated a 
prototype CD capable of put- 
ting 30 minutes of music on a 
blank disc. By the following 
year's fair, Lhc prototype 
was up to 45 minutes of re- 
cording time. 

CD recorders vanished 
from subsequent fairs as not - 
for-sale DAT decks hogged 
the limelight. Then, last 
spring. Radio Shack parent 
Tandy Corp. raised eye- 
brows when it announced its 
development of a CD-enin- 
patible recorder that could 
reach the market by 1990 at 
leas than $500. More 1 recent - 




You'll maid digital compact discs at home with Tandy's THOR-CD 



ly . Japan's Taiyo Y udrn un- 
veiled a similar technology 
that the company states 
could be N reasonably priced.” 

Although Tandy and Taiyo 
Yu den have yet to describe 
their respective systems in 
detail, each has revealed 
enough to arrive at a basic 
understanding of the prod- 
ucts and processes. The sys- 
tems arc alike in some waya. 
and different in others. 

The most important 
shared characteristic is that 
discs recorded dti the Tandy 
□ r Taiyo Yu den hardware 
conform to the Philips-Suny 
spedfi cations for compact 
disc— meaning that they are 
compatible for playback on 



any CD player. The key dif- 
ference is that Tandy's re- 
cordable discs may be erased 
by the user and rerecorded 
many times. Tandy has re- 
ported as many as 40 re- 
recordings with no signal 
degeneration. Discs record- 
ed by the Taiyo Yuden pro- 
cess cannot be erased and 
reused . In ini lust ry t ermin o! - 
ogy. the permanently re- 
corded Taiyo Yuden disc is 
called a CD-R. The erasable 
Tandy platter carries the 
CD-E acronym. 

Both Tandy and Taiyo 
Yuden employ lasers to ap- 
ply digital information to a 
recordable disc nf the same 
'W* in, dia. of a prerecorded 



CD. The newer 3-in. mini 
CDs also will be available as 
recordable blanks. Both com- 
panies use one of the three 
laser-optical recording pro- 
cesses that have been under 
development for this pur- 
pose — specifically, the one 
called pit-forming. 

A conventional, prere- 
corded CD contains a micro- 
scupic spiral of depressions 
on the reflective surface be- 
neath the clear, smooth mat- 
ing of its playing side. The 
varying brightness of the 
light reflected back to the 
laser pickup from this irregu- 
lar surface conveys the digi- 
tal code of zeros and ones. In 
CD manufacturing, a laser 
etches the digital code cm a 
glass master. Reflective rep- 
licates of this pattern, creat- 
ed by a metal (usually alumi- 
num) deposition process, are 
sandwiched within the pro- 
tective polycarbonate ex teri- 
or of the CD. 

The Tandy ami Taiyo 
Yuden GO blanks also have a 
polycarbonate shell, but con- 
cealed within is a layer of 
chemical [lye. When exposed 
to the on-off puking of a laser 
lightbeam more intense than 
that normally used for CD 
playback, the dye layer de- 
velops into a spiral pattern of 
depressions. 

If'li'fT/tr tunt hvjwfijp44) 



Solid-State Digital Snapshots 

Just as the first Filmiest, magnetic disk cameras are arriving in stores (''Electronics,' page 42. 
Jan. ’89), Fuji has added a new iwisE to all-electronic photography 
In place ot the spinning magnetic disk used by Canon, Sony and others. Fuji's experimental 
DS-1 P Digital Still Camera uses a stationary, 1 6-megabil memory card to store color images- 
This credit-card size digital memory, jointly developed with To- 
shiba, enables i ho prototype polnt-and-shooter to store either five _ 
full-frame TV photos, or 10 photos in the single 
TV-fietd mode. According to Fuji, future ver- 
sions of the memory card will accommo- 
date up to 40 full-frame images. Current 
magnetic disk cameras hold eiiher 25 full- 
Irame or SO single-field pielures. 

Capacity aside, an advantage oMhe digital 
memory card is its lack of moving pads. 




JZ 



POPULAR MECHANICS # MARCH 1 W 




ELECTRONICS { ( "jjuli ftHitj t n ntt j wrflu- ■ ^ J J 

After record ing r these depressions 
reflect back as ter os sun I une^ to light 
from a la^et' beam of normal H playback 
intensity. The pattern laid down by the 
writing beam corresponds to the 
digitized signal of the input 
source— he it live sound through a mi- 
en i phi me or can n c-d ( ( ' I >. L I J ;i rid si j on ) . 
At pn.-s* time, neither Taiyo Vuden nor 
Tandy would divulge whether their mu- 
chine* have direct-digital input* and 
output* h Consumer HAT deck* do not 
have digital input jack*. This means 
that the input source — even from a CD 
player with a digital output jack— must 
first pa** through an analog stage be- 
fore it i* recorded digitally. 

Regard ing the * ift ware , regu Ur CD* 
hold lip to 75 minute* of audio, nr some 
55b megabytes of data (Fur CD-RQM*i 
Taiyo Y mi eii says the capacity uf its 
gold-tinted CD-R is the same as conven- 
tional CD* and CD-ROMs. Tandy rle- 
*ciflxwthe blue-tinted CD-E (which the 
company calls THOR-CD, for Tandy 
High- Intensity Optical Recording) as 
having storage capacity for 7*1 minute* 
of *ouiid or 56)3 megabytes of data. Rut 
questions remain concerning the Ion 
gevity of the discs. Tandy says that al- 
though erasable by laser, the pit* of its 
optical disc are environmentally stable 
and permanent in nature. Taiyo Ynden 
rate* lifespan of the nonerasable pits of 
it* CD-R us 10 years minimum. 

This vagueness from the product de- 
velopers is not ail intentional smoke- 
screen. Fact is, optic ii l recurtling still 
bus frontiers that have yeL to be 
mapped. As details became available^ 
they 11 be reported in future columns 
—along with news of other recordable 
CD systems that the Tandy mid Taiyo 
Yurie ti announce mej its uiv sure to chaw- 
out of the woodwork. 

Better Cassettes 

Thu comjmct disc is the best sounding 
medium for music today, hut this 
doe* n’i mean thsit prerecorded cas- 
sett es can’t .sound any better than they 
da. Thisyi-ar, buyers looking furpiximi- 
iim qualify in cassettes should look for 
the Utters DA AD on the package. 

DA AD stand* for Digital Audio 
Analog Duplication, a new mastering 
process develofied by American Multi- 
media. It replaces the analog master 
tape normally used in cassette duplica- 
tion with a digital master, 

Cassettes made from analog masters 
are subject to the distortion and noise 
in heron I in the analog format. These 
j Niobiums become more evident c hiring 
high-speed duplication because noise 
and distort ion increase as the master 
tape wears out. With DA AD, the digi- 
tized master never weai^ out. so there 
is no degradatjon in sound quality no 
matter how many copies art* made. In 



feet, it allows cassette* to be duplicated 
at a faster rate. The industry stands itl 
speed is 154:1. hut with DAAI) the copy- 
ing speed can bt- increased Lo 80:1 with- 
out affecting sound quality. More im- 
portantly, the SO:] cassette snimd* like 
it w asmaileata 1:1 rate. 

DA AD may irisu have impIkutiFins as 
far as pricing is concerned. If percent 
more cassettes can he made in the same 
amoun I uf ti me t Liu ■ t o L be faster d upliesi - 
thm speeds* then the savings incurred 
may result in lower prices. If prices iti> 
drop, it won't be right away, as the cost 
of conversion to DA AD is estimated at 



more than SUW.OUOper production lint-. 
The record companies will have to get 
back that investment before prices fall. 

Despite the initial investment, 
DA AD ts likely to be used by many la- 
bels. Tel arc, a III be I respected for Its 
devotion to sound quality, has been 
implicated enough with DA AD to enter 
the cassette market for the first time. 
Telarc's first 10 cassette titles, reef Juried 
on TDK SA Type 1 1 tape P all use the 
DA AD proeeaa, Trlarv won 1 ! hojdntio 
forking. Officials at American Multime- 
dia report RCA and Warner Bros, are 
converting their facilities to DAAI). iw 





Why radar makes mistakes. 
How to protect yourself. 



meter. You'll knew when the fader una »s 
nea* enough to hare you under surveillance. 

Car and Drive/; ftiputor Mechanics 
and floi/odef magazines have each tested 
radar detectors, And ^ach gare u* meir 
highest ratings. Calf toll-free and we'll send 
rephnts of the Complete tests. 

Wi're H close at jrour phono 

To order, cell toll-free, Orders in by 

5:00 pm eastern time go out the same day 
by UPS and we pay the shipping. 

And we guarantee your saiisfaction. 
PF you're not entirely satisfied within 30 days, 
return your purchase. We'll refund your 
money and shippin g costs. 

The best defense against wrongful 
tickets can bo In your car tomorrow. 
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It's hard to believe, but traffic radar does 
not idonufy winch vernclo Is responsible 
for the speed displayed. It shows only a 
speed number. The radar operator mu si 
decide who to blame. 

How ndirworki 

T he radar gun ts aimed at traffic end it 
transmits a beam of invisible radar waves. 
Moving objects reflect it>ese wares back 
to the radar gun. Using the Dopprterpnndple, 
the radar calculates speed from the 
reflected wave* Sul i here’s a problem. 

The beat |uiii 

Remember, these reflections ere in- 
visible. And truck reflections can be ten 
limes stronger than car reflections. How 
can the operator know for sure which vehicle 
is responsible for the number? 









The troth is, In many cases he can't 
be sure. The result? 'fou can be ticketed 
for sojrtebody etse's reflection. 

The only way to defend yourself 
sgamst these wrongful tickets is to know 
when radar is operating near you. 

S«ff Drfento 

We specialize in radar warning. Escort 
and Passport have a unique warning 
system that tells you radar strength — wi|h 
both a variable rate beeper and a visual 
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Topaz couples ihc preci- 
sion of rack -and -pin ton 
steering with the traction of from- wheel drive— a combi- 
nation that enhances control and is comforting when 
roads are slick. And if you encounter those kinds d 
roads frequent iy. Topaz offers the added traction of 
optional ail wheel drive. Mercury Topaz. To make you 
feel better about driving when the weather’s trying to 
rain your day. Experience the condor i and control of a 
Mercury Topaz at your Lincoln- Mercury dealer today. 
For more Topaz information, rail l-8l)Q-822'9292, 
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Mercury Topaz. 



LINCOLN:- MERCURY DIVISION BuckFe up-l&flarhe' ivi can II wa 







FREEWHEELING 



BY TON V SWAN 



Designs On Tomorrow 




HfLE IT'S erne thing 
for people directly in- 
volved with automo- 
tive design to speculate on 
the looks of the car of tomor- 
row, it's quite another for to- 
morrow^ designers to do so. 
The men and women working 
in automotive design today 
spend the hulk of their Lime 
shaping cars that will make 
showroom appearances in 
five years or Jess. The men 
and women who, as yet, trail 
only aspire to such jobs are 
unfettered by the constraints 
of corporate financial man- 
agement and nil the other in- 
fluences that have tradition- 
ally tended Lo pull designs 
down toward a lowest com- 
mon denumiiiator. Which 
means the cars locked up in 
the heads of would-be de- 
signers are usually much 
more exciting than what 
you're likely Lo see in any 
showroom* And i hat's what 
makes the Automobile Quar- 
terly Car Design Contest in- 
teresting. 

For 198^ its second year r 
the AQ competition invited 
design hopefuls to project 
the basic essence of five cur- 
rent production cars a decade 
intri the future. The only con- 
straints were that the de- 
signs should preserve the 
basic dimensions of the 
cars — the Honda CRX, Cad- 
illac Brougham, Jaguar XJ- 
S, Lamborghini Countacb 
and Jeep Wagon cer — and 
maintain production viabili- 



ty, The p tib contest, which 
wrapped up last September, 
drew 1 30 entries, a great 
many n f t h cm from the Dc - 
troit area. Judges were Dick 
Teague, former head of AMC 
styling, Ted Finney, a De- 
sign Executive working on 
specialty car cxLeriors at 
Ford „ Jerry CroVt t presi- 
dent of the College of Art and 
Design at Detroit's Center 
fur Creative Studies, John 
Herlitz, director of Exterior 
Design at Chrysler Cor p„ 
and Robert Cumberford* 
automotive design editor for 
Automobile magazine. 

Judging was performed in 
two categories — Scholastic., 
IH years and under, and 
t )f>en, for 19 and up — and the 
judging was tough.. As an ex- 
ample, the panel refused to 
name a winning design fur 
the Jeep in the Scholastic di- 
vision^ citing the failure of 
entrants to satisfactorily 
meet the criteria. 



ciently impressed the judges 
to take category honors. Of 
these, Hi-year-old Brad 
Palmer, who is taking Lhe 
high-school course at the 
Center for Creative Studies 
(CCSh emerged as Lhe big 
winner with blue-ribbon en- 
tries for the Jaguar, Cadillac 
and Lamborghini. Pa loner’s 
Jaguar design accompanies 
this story. Thomas Skilllcy, 



an 1H -year-old from Wor- 
thington, Ohio, was the other 
Scholastic division winner 
for his CRX design. 

Open division winners 
were; Jeff Perkins T Roches- 
ter, Mkh1gan p Honda CRX; 
Brian Janik, Detroit. Jaguar 
XJ-S; Bryan Bergero, De- 
troit p Cadillac Brougham; 
Doug Ungemach, Detroit. 
Lamborghini C'ountach;. Da- 
vid Allen, Royal Oak* Mk'hi- 
gn*U Jeep Wagoneer. 

We congratulate the- AQ 
contest winners. as well as 
AQ for its sponsorship. 

For Information concern- 
ing the 1989 contest, contact 
Martha Teel at AQ, 12H 



North Park Ltd., Wyomiss- 
big.PA 19610-2918. 

A Footnote To 
Flight 103 

While the tragedy of Pan Ain 
Flight 103 late lust year 
touched all Americans in one 
way ur another, members of 
the automotive press— this 
member in particular — felt a 
keen sense of personal loss at 



the death of Volkswagen of 
America Executive Vice 
President Jim Fuller. 

A charismatic executive 
and tireless traveler, Jim 
Fuller was that rare blend of 
capable manager and com- 
passionate leader who turns 
up ail-tuD-tieSdncn. Relaxed, 
informed and possessed of an 
irreverent sense of humor, 
he was a hands-on enthusiast 
and a man who leaves an inn r- 
flinately large number of 
friends to mourn him. 

We are proud to count our- 
selves as members of this cir- 
cle. Mr. Fuller will be sorely 
missed. 

f Plm&e t it nr in page M) 



Bui seven entrants suffi- 




DesJgn student David ANen created mis late 90s Jeep Cherokee. 





JagXJiS rendering was one of three winners for Brad Palmer 



as 



POPULAR MECHANICS * MARCH 1989 






Your home 

workshop 

can PAY-OFF 




4-IIM 
Power Feetf 
Power Toot, 



BIG... 



PLANE • MOLD • SAW ♦ SAND 

Four power tools in one — a real 
money-maker for you l 

The Planer/ Moldcr/Sandcr/ Saw h a 
ventfble piece of machinery. It turns out 
profitable precision molding, inm. floor- 
ing, furniture. , in all popular patterns . 
Rips, planes, molds, sands separately . . . 
or in combination. Used by individual 
home craftsman, cabinet and pi dune Rim- 
ing shops, lumberyards, contractors and 
carpenter*, 

Nevcr before has there been a four- 
way. heavy-duty woodworker that does so 
many jobs for so little cost. Saws lo 
wkllb, planes 10 desired itikkncss, and 
molds lo any choke of patterns. Sand* lo 
a satin smooth finish. l*rovidcs trou- 
ble-free performance. And is so simple to 
operate even beginners cm use it ! 

ISJlfF PW 6 E Trial! exciting fact* 

NO OfUtMT tOM— MO lAHSMAN WELL CALL 

HUSH COUPON 
TODAY ! 



F-rWti-BflUwCa 
B30K(rirWrt'Ftc : tkpl 9U39 
KmaC'ly. WLi Um 




! pm ssr«% 

| fSESO ™ 

P ft’ A', pittite wnd mr 1 the FRFE Awlfcr that 

jfiiTT me rfimfrlrJr fnrtr aiwut vtwr Plan 
er M aider Samir r Saw and fail Jrtmis on 
hv*' 1 fciM ifutiirft for d JO-Doy Frtt trial 

Jrt my flu-n ihr.-p. f underfUiwl there w 
i\'i7 {tbirffatian and that Na Salesman kt It 

calf. 




Fft EE WHEELING ^CttntinuMdfmm pc ufeJS) 



The High-End 
Buyer's Market 

It '& hard to link bargain him Li hr with 
cars costing $30,000 or more a but when 
you stop to think about it* the luxury 
segment is looking more and more like a 
buyer's market. Already somewhat 
overpopulated, the high-end segment 
promises Eo have more than a little dis- 
tressed inventory on its hands in the 
nut-Loo-dkHtanL future* perhaps even aa 
early as the end of the 1990 model year. 

That year promises Lo be a water- 
shed, because it 
marks the official de- 
but of two new luxu- 
rylines from Japan — 

Lexus* the new 
Toyota marketing di- 
vision, and lnfiniti, 
its opposite number 
from Nissan. Cast in 
the image of Honda's 
highly successful 
Acura division, both 
will offer high-tech 
flagship sedans in the $30,000 range, 
and both should be available insufficient 
quantity to pula dent in the sales of tra- 
di tin rial luxury makes like Cadillac , Lin- 
coln, Jaguar; BMW and even Mercedes, 

While this may not be very good new* 
from the point of view nf established 
players in the high-end market, it gives 
every promise of putting more bargain- 
ing leverage in the hands of individuals 
shopping for such cars. 

What this competition should pro^ 
voke in the short run is a lot ofexceilent 
luxury cars of exceptional value. The 
Lung run ecsuld be a little more gloomy, 
especially fur low-volume European 
producers who lack the resources to 
produce all-ne w cars every three years. 

The Manhattan 
Exclusion 

We were battling Fifth Avenue trstffic a 
few days agn when a radio ad began ex- 
tolling n new promotion by a m^jor car 
rental company. The deal offered rock- 
bottom rates for Chrysler New York- 
ers. The linger The New Yorker deal 
did not apply to the agency's Manhattan 
locations. 

Essentially Buick 

Although there are plenty of Buick deal- 
ers who would love to have this -sleek se- 
dan in their show-room* right now, they 
won't see it — or a derivative— before 
the early "90s. 

Dubbed the Park Avenue Essence, 
this is one of several concept cars Buick 
has been working on as the division 
seeks Ln reestablish it a image after sev- 
eral years of vari II ation and si ow sales. 

GM Advanced Design Chief Jerry 
Palmer, who oversaw the Essence pro- 



gram, calls the car “an accurate look at 
Buiek's thoughts for the future. It's a 
true lux ury Louring sedan . 11 

Phil Garcia, chief of Advanced Design 
SLudia No. 1, had direct responsibility 
for the project, while Ed Donaldson su- 
pervised the car's interior. 

While the fluid lines are far from radi- 
cal, they're dearly an evolutionary step 
farther down the road, and it is comple- 
mented by the car's interior design. The 
gentle curves help to mask its consider- 
able size~S10 in. overall on a 113.14" in. 
wheelbase, which creates sufficient in- 



terior volume forS-across seating. 

As you’d expect of a Buick show car, 
there's a long inventory of power acces- 
sories, including individualized climate 
controls for driver and passengers. Of 
particular interest, however, is the 
small C.-ftT .screen that Slashes informs- 
Lion from the car's new GM Delco Navi- 
Car system. An update on the old ETAK 
system* N a vicar continuously tracks 
the car's location from a driver-selected 
starting point. 

Another intriguing item from the 
electronic goodies bag is a multimedia 
[AM / F M/cassett e/C D ) q uad-cont ru I 
sound system with individual controls 
for the three passenger headsets. The 
headsets use infrared sound transmis- 
sion to eliminate cords. 

For all its fluidity, the Essence still 
manages to look aggressive for a big se- 
dan. Part of this may be attributable Lo 
the “fast" windshield — the rake is 65V^, 
8* mure than the *89 Park Avenue Ultra. 
The car's extra wide Lrack also contrih- 
ules lo this impression. It adds about 2 
in. front and 2 v* in. rear to the current 
60.3/59.3-in. dimensions. 

Power is another important element 
in the reinvention of the Buick, and the 
Essence reflects l his with a managed 
version of the GM 3800 ¥6 engine. 
Tweaks to the heads, intake manifold 
and port injection system give this ver- 
sion of the 3800 185 hp at 4-100 rpm, ver- 
sus 165 for the current production en- 
gine. 

How much of this ear will you see in 
future Buick s? Divisional executives 
say the jury's out until they review reac- 
tion from car show audiences across the 
country, which means late spring. Stay 
tuned. vm. 




Bdck’l Essence show car may be blueprint for next Park Avenue. 
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TUFOIL IS SLIPPERIER 
THAN TEFLON ! 

When I first saw the data from our government's most 
prestigious laboratory charting 1he { r tests of TUFO IL, I almost 
fell off my chair. 



RSI 



I know TUFOIL it a Superior product. 
Att-er alt, Fve been working on the prob- 
lems ol dispersing Teflon® or Fluon® in 
Oil since the early iSTO's end getting 
patents all over ihe world. Bui hart was 
continuation from on high? My reaction 
was. "Wow! TUFQIL'a slipper tor than 
Teflon!* 

Their test data showed a steel on steel 
4 -bail surface friction ol .029 with re* 
marks bly low wear 1 rushed to my library, 
grabbed a lubricant handbook lo see il 
my memory was correct Sure enough! 
Teflon was listed at 04 
TUFOIL 15 not JUSl a littte slipperier than 
Teflon. If s ii lot slipperier Ilian Teflon. 
There was the handbook date right in 
ironl ol rrtei 

People ask, “Why don 1 ! the auto and od 
companies recommend TUFOIL?" M's 
simple. The big oil companies' prolife 
comes from gasoline, not lubricants, The 
auto companies' comes from cat sates. 
Just think. Seme of our lest cars are 
pushing ztJO.GDO miles. M Dtotioit recom- 
mended TUFOIL Ihey mlghl cul their 
Sales in hafl . . no! likely* Some of our 
customers' cars are well over 200,000 
miles. w4h their engmes putting Pike 
Idtisni, 

So it's up to you to decide for yourself, 
]ust os lens of thousands di our cus- 
tomers already have 1 

People like you send us letters raving 
about improved starting, smoother op- 
eration, spectacular acceleration, gas 
savings and much longer troubte-lreo 
engine Hie, 

TUFOIL has been written up in presti- 
gious scientific journals, newspapers 
such as the Wan Sbeel Journal, Boston 
Globa, New York Times and Christian 
Science Monitor and tested in Universi- 
ties and laboratories ail over the world 
The results are overwhelming! As far as 
w# can see, TUkOiL has the? lowest 



friction and wear of any known lubricant.. 
TUFOIL is making historyl 
For rhe test tew years, we've been 
running lull page a ward' winning ads in 
NASA Tech Briefs. In Ihem we call 
TUFOIL, ’’The Transistor ol lubriealteri. H,, 
Our competitors are way back m ihe 
vacuum lube era with products primitive 
by comparison. No niher lubricant e?v&n 
comes ctese 

We>e occasionally asked aboui lubri- 
cants teal da im to be one-time engine 
treatment The answer Is simple 1 There 
is no record to Ihe sctenUfle literature 
that w&'v* seen so lar, that ■ one-time 
treatment by any lubricant will Iasi the 
tile ol an engine. So don't believe 4* 

TUFOIL means big savings tor you. youi 
cat and your machines? So rush your 
order now and gel these marvelous 
benefits 

* Increases acceleration 

* Bop sis mileage 

* Easier starts— hot or cold 

•- M ak es. eng I n e s ru n bell er . las M on gd 

Here's whai some of our customers say 
This customer wrote a beautiful 4-page 
letter raving about gas savings, easy 
starts. He went on , . 

"My acceleration was also noticeably 
increased and where my normal en- 
gine running temperature had been 
WJlh itr-e needle hallway between HOT 
and COLD, il iG now only one third ol 
the way In between."* 

ft w.. Yarmouth Port Ma 
This customer got lanlastic luel savings..., 
"The use of TUFOIL in my autos has 
been so successful that I purchased a 
gal ion Ol TUFOlLand now use d in my 
3 lawn mowers, garden tiller and 
shredder" 



MAKES YOUR CAR'S ENGINE 






WORK BETTER - LAST LONGER - 







. O. YV , Seattle, We 

; MLL . . . Products based on TUF'.VL technology Check I 
un-B wilti uacn ordur ol Z bolttes or mure. Check 2 lew each |uu 



How To Use TUFOIl 
Jusl add one fi-oz. eonlainoi of TUFOIL 
to your standard crankcase, i It'll tre&l 4 lo 
5 quarto ol engine oil-) 11 you wan! id 
super treat your engine, add two bottles! 
Yo u w 1 1 1 see The requite i n lo f;r» Ih a n 1 ,900 
■viilos Once your engine is broken in on 
TUFOIL add 4 ounces (U bottle) wilh 
each oil change to keep new perform- 
ance levels. Use TUFOIL repeatedly over 
ihe tile oi your engine lo help keep it 
purring like new! 

TRY ONES DZ. BOTTLE OF TUFOIL 
FOR 30 DAYS OR 1000 MILES 

If you're not satisfied, simply send us 
prcol of purchase with a note and we'H 
relund your money immediately— no 
Questions asked. 

Send tor TUFQtt. today and prove to 
yourself the amazing increase in your 
car's performance Fill in tea coupon 
today Or call TOLL-FREE ar-,y lime. 24 
hours a day 

1 - 800 - 922 - 0075 . 

(in New Jersey, celt 20182S8110.) 



I 1 



gallon order Vnlues range Src?m $3 90 to $9.95.' " 

i 

l 



□ tufoil G un -coal Super rml innibned. sm&tifeh action . 

□ TilFOtt. Compg-Lube - Low viscosity tor Computer I 
ntechBnaiiB 

G TyFQlL Li|jnlning Grease - Easily sheared grensE ter ■ 
inarutiteniB I 

G TUFOIL LuOH-a - General purpose. houBchuld use 
hArfcarit 

TRLL brochures . 

□ 30 Questions /Aniwwa about TUFOIL 

O "Fun with Superconductors'* ■ were toading ihsu held 
too! 

SH MUSA Tech Oi 11 H 1 tor dH*.li. 

1S4«, tHTii4 i*B4 
f lHT FIue^hitwv. Inc. 

FtWJH" ■ ips. ■ M 'il 'Ci hwcHi Iw 
»£* Ltm* 1 ip* - U j1 m#.m- 
hngif^^q tm /FuriM 
U9- 

u i hw4 ric. i n 
U a rwtof* Ha 1 B1A v* 

nt*»> u & r 




rush my TUFOIt order: 

Li ONE a at tiullle Ii IMIC lint l uf 

$14 25 (pluB $3 50 shipping amj 
huNpimgi Saa money back 
guVAAtM 

□ TWO 6 oi hollies tremiwocais 

lor $75 00 Iplus $4 oo shipping 
arvd handling) SAVE %* OQ 

□ ONE Q'jan b$n\# . trfrtl * «r« 

fw $34 05 (pru5i $4.00 shipping 
and handling} 

G ONE GALLON trMt IB cars ter 
$125 00 to'vs SB 00 Shipping and 

handling.} 

We ship within days! 

'QMfrHhH fnnglfl ^10^44 ti^G SAVFKGS 



■ Fluoramlcs, Inq. pm 39 

103 PJessam Avefiua 
Upper Saddle Rlv#. NJ. 0746a 



Cha.ig.4] my credit card 
□ Am Fupnisi □ SAaaterGard 

ram hi.* £M~ ^ L - A — fc. 


‘ 

□ Viap 

1 


E»p DfliE 


I 


Saginnlijra 


1 
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Hama 


I 


ftddnHU 


1 


City . 


| 


5Ah1e Zip 





|NJ li-fc ddnlipluii* *dJnr^ ti^AUn 0 i4hi in 
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INSIDE DETROIT 



BY JIM DUNNE 



Bulck Ready With Regal 4-Door 






LEEK and tradition- 
al are words that best 
describe the -4-door 
version uf the Bliirk Regal > 
which is slated fur Introduc- 
tion Inter this year. 

In keeping with Buick’s 
newly assigned role at 
GM — division executives 
characterize their mission as 
the building of “premium 
American motorcars"— the 
Regal line avoids styling ex- 
tremes, and is aimed at re- 
minding conservative buyers 
of established styles thal 
they may find more comfort- 
able. 

That doesn't mean that 
Regal should he perceived sts 
old fashioned, it has the 
same basic powertrain as the 
flashier Pontiac C rand Prix 
and Olds Cutlass Supreme. 
In addition, Regal's conser- 
vative styling has mare than 
a hint of Lhe contemporary 
aerodynamic look, and could 
be just as popular with buy- 
ers as certain competitors 
already are— Bufck will posi- 
tion the 4-doqr Reg&j against 
the highly successful Ford 
Taurus, 



w indow glass shown here is 
not the final design. 

Stealth Honda 

That Honda TV acl show ing 
the 112 Stealth Bomber beat 
the official government, un- 
veiling of the radar-in viable 
bird by a couple of months. 
Even -so T the mockup shown 



Olds Truck? 

Insiders look for 0 Immobile 
to get a version of the S-LS 
Jimmy 4w h d sport/utLIity ve- 
hicle in a year or two. 

The possibility was pro- 

posed by General Motors* 
management to Olds dealers 
as a way of appeasing them 



Note Of 91 Ford Escort suggest! strong Jap<ine*e Influence. 



in the advertisement is un- 
cannily accurate. 

Honda sources say the de- 
sign fur the model in the ads 
came from two main .sources 
— a Stealth model kit and em- 
ployment advertisement* 
put out by Northrop Corp., 
the plane’s builder. 

A Hollywood set builder 
had the full-size model com- 
pleted in about a month. One 
shortcut in the project was to 
use a rear window of an ’82 
Corvette sus the windshield of 
the Steal tk 



for the absence of a specialty 
vehicle like Corvette or 
All ante. 

Whether Olds would gel 
its own brand or share the 
Jimmy name with General 
Motors Corp. is yet to be 
decided. 

The Jimmy proposal is in 
addition to Olrtsmobile deal- 
ers getting their own version 
ofGM’s 1 Aemvan, which 
will initially be sold as the 
Chevy Lumina and Pontiac 
Transport. 

{ /Vpas r hurTT to pqgf 



CtuysJer Jmprrial rides on stretched 1 New Yorker chaali. 



Quick s 4-door Regal, due for 1990, Js expected to Lake a bite of the Ford Taorus market. 



and side trim. Griilwork i* 
also the same. 

However, the New York- 
er’s lUO-in. wheelbase has 
been stretched by at least 4 
in., a change designed to im- 
prove rear ^seat entry and 
exit, as well as legi’oom. 

The opera window is the 
most identifiable styling fea- 
ture In set this car apart from 
the New Yorker, 



Escort Turning 
Japanese 

This 1991 Escurt prototype 
has an ail - new face that bears 
a strong resemblance to a 
number of the newer Japa- 
nese subcom pacts. 

The large bumper, squinty 
headlights and sloping hood- 
line are typi cal of newer mud ■ 
els eomi ng i n from J span . 

However, at the same 
time, the front end retains a 
Fon I family look, particular- 
ly w ith Taurus and Tempo. 

N u Le that L he front end c Li p 
of this car does not match the 
lines in the doors — an indica- 
tion that the door styling and 



Imperial 

Comeback 



Although it was expected to 
be on the market before now, 
Chrysler's New Yorker- 
based Imperial Luxury sedan 
should be ready for model 
year 1990. 

A rear view of the Chrys- 
ler flagship reveals many 
styling cues carried over 
from Lhe current New r York- 
er sedan, including bumpers 
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THE GREATEST THING 
ID HAPPEN TO PIGSKIN 
SINCE FOOIBAuT^ 




\ 






stronger. It worft wear 
through or scuff as easily as 
cowhide because it’s abra- 
sion resistant. 

BoarHide makes them 
more breathable. There are 
tiny pores in the leather to 
let moisture evaporate, so 
your feet will stay drier. 







Wolverine* BoarHide'" 
boots may not be as exciting 
as professional football, but 
they are a breakthrough in 
footwear. Because they’re 
the only boots made of 
BoarHide. 

BoarHide is specially 
treated pigskin. At Wolver- 
ine, we tan it twice with a 



ftowrFfuto iswsuphtc. 
it \ fmufnrfahk ti'Wnpi 
brfakingiiw. 



unique process so it’s better 
saturated with heavy oil. We 



Thi Hiit mjtf 
Extended U i 'ur II /rJj.;- to# a 
Qnt-ytar money back guarantor. 

end up with extremely flex- 
ible, water resistant leather. 
And you end up with boots 
tJiat are both durable and 
comfortable from day one. 
BoarHide makes them 



BoarHide also makes 
them more comfortable. 
Where cowhide can be stiff 
and unforgiving, BoarHide 
leather is supple from the 
start. And it stays that way. 
When your boots get 
wet, they’ll 

Thf rlfUf cdi tnttatructmrr 
avatos aatMm to 
absorb thi shock of a 
hard day 's work. 

still be supple after they dry. 

And at the bottom, 
there's the Extended Wear 
Vfedge sole. It’s made of 
oil resistant polyurethane 
whirh ic ultra-Hght and abra- 
sion resistant. In short, the 
sole will last longer. 

So try a pair of Wolver- 
ine BoarHide boots. They’re 
more durable. More com- 
fortable. And made by an 
American company with 
over one hundred years of 
experience. 

What could be greater 
than that? 

WOLVERINE 

BoarHide" 



AtuUabk ffe safety tots amt tridr width*. 

MadtinlhtU.S.A. 
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In-House Allante 

Insiders predict that Cadillac will pull 
out of its deal with Italian coach builder 
Pininfurinu when a new body style is in- 
troduced in three yeans. 

Instead of importing Allante bodies 
from Italy, Cadillac will build its own 
bodies in the Allante final assembly 
plant in Detroit. 

If the change is marie, it can be attrib- 
uted to Allan te r s poor sales record. The 
$66,000 (usury sports car l& selling at 
about 3500 per year— about half the 
rate General Motors forecast when the 
contract with Pinin farina was an- 



nounced three years ago. At the tower 
volume, the Italian connection may be 
too expensive for GM to profitably 
maintain. 

Hot -Rod Lincoln 

Look for word to leak out that Ford is 
testing a 2“ seat luxury sports coupe that 
will compete in the mill - 1990s against 
OM’s Allante and Kcatta, as well as 
some of the high-roller German coupes. 

While details are still tightly guarded 
at F ord, it is likely the car will carry a 
Lincoln badge. 

Power will come from a high -per- 



These 3 Adjustable 

RFPLACF 

39 Individual Sockets 



No 90S 
1/4' DRIVE 




REPLACES 1 B 
SINGLE SOCKETS 
3 16“ THRU 7 16" 
S mm THRU 1 1 mm 



fro 006 
3/8 H DRIVE 




REPLACES 20 
SINGLE SOCKETS 
& 16" THRU & S" 
8 mm THRU 16 mm 



No 904 
I 2- DRIVE 




REPLACES tB 
SINGLE SOCKETS 
9 16" THRU 15 16 J 
14 mm THRU 23 mm 



NO MORE NEED lor Fin ai my ql individual 
ioc^t-is- ThL'Jti’ lMrec CHANNELLOCK 
Aifj iisls fries replace 39 individual secrets, 

both sE a ndzird ri nd mf Erie: s i mu Pr Eeisinn 
made of high grade lodged steel, Ihey 
carry a LIFETIME GUARANTEE 




DOUBLES AS A NUTDRlVER 
Mo 905 ND 14" ood fro 906 frO 3 8' 
fruE Onwrs arc providtHt with spinner 
handles 



E AS V TO USE 
Pi see adfuslafrle socket 
over mil nr boll, roEale 
knurled collar io righL&si 
fu Triple eaino | hwt 5 are 
closed into a canVshp 
grip 
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* No W6R3 8 n 
Ralchel Wrench 

■ Nd 906 Leather 
Hdlsler wirh Spring Metal 
Snap -Go- Bell Loop 
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©1988 CHANNELLOCK. INC 



Meadvill#, PA 16335 
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formant* 32-valve version of Ford’s 
soon^o-be-introclticed 4.6-ltter V8. and 
the chassis configuration will he front 
engine, rear drive. 

Other technical detai la expected for 
the new car include anti spin traction 
control, adjustable sun pension and solar 
reactive glasa. 

I nteriors will be roomy, atong the 
lines of the Ruiuk Reatta, with plenty of 
storage behind the seats, 

Ford 1 * motive for getting into the 
highly competitive luxury sports car 
market is to maintain a prestige car rep- 
utation that exceeds Allante and Chrys- 
ler f « TC by Maserati, 

John Bull Taurus 

If you see thi* modified Taurus looming 
in your rearview mirrors, yoii'U know 
that Ford has been successful in its ef- 
forts to modify the popular sedan for po- 
lice work. 

Resides giving the Taurus high-per- 
formance capabilities, Ford will also 




Ford h preppir»g T Aiful for top ur duty. 



have toccsnvince sxjlice departments 
that front-wheel drive is belter than 
rear drive* something that may not be 

easy to do with organizations currently 
using Crown Vies or Mustangs. 

This prototype police special is identi- 
fiable by its twin spotlights, king^Lze 
side mirrors, extra grille openings and 
beefy tires. 

Basically Fun 

Plymouth h?is announced a new concept 
car that could redefine how fun and 
basic practicality can be combined in one 
tidy package. 

Galled the Speedster, the car is a 
2-seat convertible that seem a to be 
conceived specifically for students on 
holidays like spring break or a week- 
end at the heach. The inside, for exam- 
ple, can be cleaned uiiL with a h use, 
vinyl-covered seats and all. 

The Speedster is built around a mid- 
engine, near-drive chassis and also fea- 
tures a detachable hardtop. 

Chrysler js vague about production 
plans for the Speedster , but design staff 
members expect elements of the car to 
show up in other products. Ifthecar 
was to go on the market tomorrow, 
Chrysler estimates a suggested retail of 
about $10,0(10, m 
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When you trade 
up to Snapper 



Y)ur 

old mower 
is worth a 

great deal 
to you. 




Get at 
least 



more 



Trcicf & Allowance 

Now's the time to buy a Sn^ pper rid i rig mower. Get rid of you r old 
rider and receive a generous irade allowance - reward your pur- 
chase of a Snapper at regular retail price With a Snapper you'll 
gel the dependability you've always wanted. And you'll love the 
hands on performance from the smooth start to the on-the-go 
shitting Make a trade with your dealer today and you'll be riding 
on America's number one choice 
in rear engine riding mowers 

p MqI opotca use on model ISOSfi i 



Great 

performance 
or your money back. 



iSjffig B 



Get at least 



Getat least 



li'BdW A^mmvhv 

Maybe more m 

Buy a Snapper straight 
shaft irimmer at regular 
retail price and save 
by trading in your old 
trimmer, blower or 
mower. Whip your 
lawn into shape with 
a top-of-the-iine 
Snapper trimmer. 



fradt Alfowooco 

Maybe more 

Buy any curved shaft 
Snapper trimmer at 
regular retail price 
and save by trading J 
in your old trimmer, I 

blower or mower \ 

Get comfort and 
versatility with a new 
Snapper trimmer. 



Get at least 



Get aguaranteed minimum 
trade allowance today! Come 
y*? in and trade with 
your neighborhood 
Snapper dealer. 

Hurry, offers end soon. 



Tmrfa AfflMMVm 

Maybe more 

Trade in your old edger or 
mower and save when you buy 
a Snapper edger at regular re- 
tail price. Finish your lawn with 
an edger that's bmlt to last 



Sea yOul partiClpdlirtg Srrapp^rfrflliyrltir ijpl.aiij id where- preia-oflpd 



t 






irno? MSisiwsd wiirHlw-peftiarmartCfl 

«j| yfkir $rtf«ipH!r prftfuCt return ll wilM-in 
d£ys hiTLjt ^ufchi^ r ar 3 'uh leiurtf 
Add 1 HJ5 10 m.rw Sny tiDy r u jwri iirKl gfftion 
prcHUjsl* pu'c^AHF?d al pa r1i C‘Jiithny Uujlt!^ 
lor noP'-axnfflercial uw S*e dealer li?TdE?1ai?5 
AT MimCIHTIHa DEALERS 



Trade Alfowoncc 

Cash in on that oid mower now when you buy any Snapper 4 or 
5 hp walk mower at regular reiaij price. You II feel the quality of a 
Snapper the firel time you mow, and lor many seasons 
Jo come. You II also get a ctean and uniform cut. the 
result of Snapper s patented Hi-Vlac“ system 
From start to Finish you cani beat a Snapper 
Liberal trade in allowances are also available 
on other walk mowers 

Raima fry 
a laadirvg 

mnci rmnr 



V 



Get at 
least 



Maybe 

more 




Get at least 

*500 

Trade A /fo wo nee 

Maybe more 

Buy a Snapper lawn tractor at 
regular retail price and get a 
generous trade allowance lor 
your old rider or tractor, with a 
Snapper rracior you 1 1 get a 1 1 the 
power you need for those big 
jobs while you ride In luxury 



Get at least 

*30 

It-bdA AI/^hwiKt 

Maybe more 

Buy a backpack blower 
at regular retail price 
and save by (raci- 
ng in your old 
blower or 
trimmer 





Get at least 

*20 

Trgrfa A/Jew»KV 

Maybe more 

Buy a hand -held blower 
at regular retail price and 
!■ save by trading 
in your old 
M Jr blower or 
|E jV trimmer. 

II 




Ask about Snap-Credit 
with no money down 
andlow 
monthly 

payments. ja ° i£ * ~ 

* ^ HH * mriiu 




Get at least 

*100 

iorft JJlmwPHt 

Maybe more 

Trade m your old tiller o r 
mower now and save when 
you buy any Snapper tiller 
and hiller-furrowergl regular 
retail price. 



Ail onei 5 avBnBbiv or oarKipadna 





has four separate patents proving its supe* 
w .%! rior quality No wonder Snapper is the best 
jSI selling rear engine rider rn the country. 

*WA The Snapper lawn tractor proves our point 
'ML again. It has a gear drive transmission with 

-4IJ 1 2 forward speed s and 2 reverse speeds 
~tM This exclusive Snapper transmission lets yo u 
cut heavy grass evenly and makes a dean 
sweep when removing snow. 
Innovation, the trade- ti / 

mark of Snapper 
quality, is most recently 
evide need by the pate nted fixed 
line trimmer head. This durable. 

al I steel head lets you replace 
|W|i line quhckly with no tools Or disassembly. 

3 Snapper stands 

l behind all mow* 

|L ers and equipment 

I jk with a two year 1 i m- 

m f ■ jh^n|flfcv» Wd're thatoonfi- 

satisfaction 
Invest wisely 

in quality that lasts . invest in Snapper qual- 
ity. See your dealer today, because anything 
ctioics less than a Snapper will cost you more in 

the long run. 



When you make an investment, you want 
the best return on your money. And it's no 
different when you invest in a lawn mower 
t You want the best , and the best is 
1 Snapper. Hard-working Snapper 
mowers are precision engi- 
X * neered for long-lasti ng, 

^ trouble-free service. 
I You know you 

> ’ ' can always 



trust Snapper to be there, ready to start when you are. 
So don't waste time and money with the repeated re- 
placements required by inferior products. Make a wise 
investment in Snapper quality for greater savings in 
the long run. 

Snapper quality is patent-proven. Like the unique 
design of the Snapper walk mower's original Hi-V&c 1 
steel deck It’s protected by patent, and so ruggedly 
durable that it comes with a lifetime limited warranty. 

Also , America’s #1 
rear engine rider 



Afik you r Lltf aler 
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CAR CLINIC 



BY MORT SCHULTZ 



Gee-Whiz SG Oil 



AC K in January of 
1987, "Cor Clinic * 
told you SG was com ■ 
tng to town i page 37 /. Welf it 
has arrived. SG in the newest 
category to be included in the 
A m erica n Felroleu m l ns fi - 
lute ! API' engine oil service 
clasrifwotiwt system. Three 
argon Utt turn s— A PI, the 
American Society far Testing 
and Materials lASTMt, and 
the Society of A utomoticcEn ■ 
gi tu?er& fSAEt—kace estub- 
{ t a h ed si a n da rds that ait 
must meet tit he awarded the 
SG designation. 

Oil tearing the SG symbol 
canto t ns more addi ft t * i s t ha n 
oil tearing the SF or SE sym- 
bol. According to API. these 
additives "provide impns ed 
control of engine deposits, oil 



oxidation and engine wear 
relative to oils developed for 
previous categories^ 

H'ftaf does this mean ns far 
as you're concerned? For one 
thing, you'll probably pay a 
higher price ptrr quart to buy 
SG ntl than someone who 
uses oil designated SF or SE. 
For another* you may not 
h a tv a choice hu t to use SG oil 
if you ram a 1989 car , can or 
light track, SG oil may he re* 
quired by the manufacturer 
to maintain the warranty. 
Find out by reading you r 
tea mm iy agreemen t. 

You could, if you wish, use 
ail designated SG in the en- 
gine of a p re -1989 vehicle. 
And SF oil unit he disappear- 
ing from the market, as SE 
virtu ally has. 



Poor Pawl 

Tb? automatic tranamibisJon 
□f our 1984 Chrysler Fifth 
Avenue is extremely hard to 
shift out of PARK when we 
park it noseup in our drive- 
way, which lb a steep incline. 
Can you help? s I D morton 
CAMDEN. NJ 

This is a heavy car, When 
that weight comes to bear an 
the parking mechanism in 
the transmission, it takes 
muscle to pull the transmis- 
sion out of PARK* Thafs why 
the procedure recommend- 
ed by Chrysler to park the 
car on an incline should be 
followed with this car or any 
vehicle with an automatic 
trans, as ifs not a situation 
Unique to Chryslerg , Before 
removing your foot from the 
brake, set the parking brake 
securely and then shift into 
PARK— in that order, 

However, there are 1987 
and older Chrysler- made 
vehicles equipped with 
front-wheel-drive (fwd) 
automatic transmissions 
that are experiencing the 
same condition you are hav- 
ing with you r rear- wheel - 
dri ve frwd) Fifth Avenue , 
To resolve the problem in 
fwd vehicles^ Chrysler is- 
sued technical service bulle- 
tin (TSB, 1 21 -14 S 7 ± which 
is titled High Pullout 
Effort From Park when 
parked on a steep grade- 
This TSB gives a due as to 
what could be going on with 
your rwd car. 

The TSB cites the cause of 
the condition in fwd auto- 
matic transmissions as 
^improper park rod bullet 
hardness pi and also the 
possibility that the force 
needed to shift these fwd 
transmissions has resulted 
in a bent control lever. A 
bent control lever makes it 
even, harder to shift out of 
PARK 

As with /ziirf ^mfEstuttes, d 



part of the parking mecha- 
nism in your transmission 
(the parking pawl to be ex- 
act) may not be up to the 
task. Therefore, you and 
others experiencing this 
with rwd transmissions 
should have a new parking 
pawl installed if the Chrys- 
ler-reco m mended parking 
procedure doesn't work. 

The parking pawl for 
your automatic transmis- 
sion now being sold in the 
parts departmen ts ofChrys - 
ler dealers is a stouter unit 
than the anginal. In replac- 
ing the pawl , you should 
make sure the control rod 
lever hasn't been bent. If it 
is, replace that too. 

Clutch Chitchat 

The clutch pedal in my 1984 
Chevy Camaro Z-28 doesn't 
release all the way. This fail- 
ure to disengage is putting 
wear on the dutch- f F ve 
looked for a way to purge air 
from the hydraulic system, 
believing this would rid of 
the problem, but found none. 
Can you tell me how to bleed 
this system? mjkedetloff 

PARKVILpLE, mo 

Before assuming that air 
trapped in the hydraulic 
system is causing your 
problem t there's a simple 
test you should make. 
Measure the travel of the 
slave cylinder rod. If the rod 
moves lS / ie to I in,, the 
clutch pedal is not the result 
of a. defective hydraulic sys- 
tem . Arms you should look 
to instead are the dutch fork 
fit may be bent), the ball piv- 
ot in the bell-housing on 
which (he dutch fork rides 
(it may be worn), the throw- 
out bearing (it, too, may be 
warn.) and the pressure 
plate (it may be skat). 

Incredible as it may seem, 
no provision is made to 
bleed the hydraulic system 
(Pleas* Iuptt 



Can Of Worms 

Lei's pretend your carbureted en- 
gine chokes up. fouls sparkplugs 
or gets you turned down Mat al a 
state inspection because o! a high 
carbon monoxide (CO) reading , 

Alt specs seem to be cm target, so I he nsxl step is to disassem- 
ble Itig carburetor, right? Wrong! The next slop IS to take an- 
other CO reading, but this time after yog disconneci the hose 
(rom ihe carburetor bowl went at ihe much -disregarded char- 
coal canister of the fuel evaporation control system. It I hat CO 
reading no w shows a signifies nt drop , comtng to rest in Ihe nor- 
mal fi percent or less) range, suspect that over ihe years ihe 
charcoal canister has loaded up wilh raw gas, which is being 
drawn into the carburetor and is disrupting the normal fuel mix- 
lore A new canister should solve your problem. 





CAR 

CARE 

TIP 
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of your 1 84 Camara dutch. Firebird 
owners of this vintage are in the same 
boat If air is trapped and is causing 
the sluggish clutch pedal , you have to 
replace the entire assembly. Fortu- 
nately, the replacement parts are the 
same as the '85 and later vehicles 
—and they have a bleed screw > 

Gone But Not Forgiven 

At the time I purchased my new 1982 
Chevrolet pickup, I pair! |I69 to have it 
rustprmfed with PolypfrooBt. As part 
of the deal, I got a lifetime warranty, J 
am presently experiencing rust- 
through areas on both dool% A letter 
sent to Polyglycnat Warranty Group in 
Boca Raton, Florida, came back marked 
"no forwarding address , ** ta Polygiy- 
coat out of bus mess? If so, who is re- 
sponsible for the lifetime w arranty? 

jekfkbv mmu} 

UENTKftEAC'H. NY 

Polyglycoat Co. went bankrupt. Were 
sorry' to say the lifetime warranty isn't 
worth the paper it's written on. 

Bureaucratic Injustice 

I have a 1986 Chevrolet Cap rite. At a 
state inspection when the car had been 
driven juat 7000 miles, I was told the 
idler arm had to be replaced. This i n- 
spection was performed by raising the 
front end and moving the wheel back 
and forth. A new idler arm cost me $64. 
In the August 'as^Cnr Clinic^ (page 28)* 
you staled that this was not the correct 
way to test an idl er arm. I showed this to 
the inspection station and they said, 
“Those magazines don't know what 
they're talking about. 11 Who's correct? 

a. & stump 

tiKEENSHUKG d PA 

h there really any doubt? This method 
state motor vehicle inspectors are us- 
ing is condemning good idler arms to 
the scrap heap. Motorists who have to 
pay the freight for this should start 
writing their state legislators to haze 
the inspection procedure changed. 

Lets use same common se/ise. Hav- 
ing an icffemrm twtardiiJ in. 7000 
miles is virtually impossible , Ifo 
manufacturer had a line of cars that 
exhibited this kind of serious safety 
problem, you could bet that the Center 
for Auto Safety andtor the National 
Highway Tragic Safety Administra- 
tion would demand a recall. 

Do slate inspectors really believe 
that they're right and GM is wrong? 
Here's the testing procedure recom - 
mended in i he Chevrolet shop manual 
( shop manuals of other manufacturers 
suggest the same or a similar method}: 

t6 The idler arm assembly should be 
replaced when an up-and-down force 
of 1 10 Newtons f 25 pounds) is applied 
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at the intermediate rod end of the idler 
arm and, the vertical lash exceeds 3.18 
mm ( s /b in J, 

11 'Jerking the right wheel and tire as- 
sembly hack and forth, thus causing 
an up-and-down movement of the 
idler arm r is not an acceptable method 

of checking, became there is no control 
an the amount of force being applied" 

Saving Ignition 
Modules 

Can you give mo one good reason why 
the ignition modules in my Ford Escort 
go ’’H so fast? The car has gone through 



four in all, counting the original one. 
Each lasts six to eight months. There's 
no warning of failure. The engine just 
dies* in its tracks. Thanks for any help 
you can give me, J. A. Fi lhork 

B RIDGE VJLLE.TA 

You've probably been installing new 
ignition modules needlessly. Filling 
the upper right -hand mounting hole of 
the thick fijnt ignition (TFI) module 
housing with silicone grease will pre- 
vent moisture from entering the hous- 
ing —short -circuiting the module and 
causing the engine to stall 



-u. 



BlueastarasTOucansee. | 

Tlie^swnnmmg J 
off the side. ^ 

And mv Johnson outboar d _ 




Loughier a diH^pni 
lound on the w tfei. And tor 
sotn e reason, families do 
more □! it when ihey re wl heir. Maybe it's because 
they have the lime, Time to talk. Time Ip hslen. Time 
to have tun. We lliink &ayi like l hese should be long, 
pe acefu! and Icy. Tbafi why. jI Johnson we make 
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Rumor Squisher 

Cars you tell me if it's true that I' cant in- 
stall Meel-belted radiale on my 1971 
Olds mobile 98 because the suspension 
system is not tuned for radial*? Uve 
been told that radials will damage the 
suspension- Up to now, IW been using 
bias-ply tires, but Vm getting only 
20,000 miles from a set . I want to switch 
to rad ids. if possi bte r to deri ve the ben - 
eftt of longer mileage. What do you say? 

JOHN GUID3CE 
QUEENS, NY 

Engineers at Firestone and Goodyear 



say nonsense— that you wilt not dam- 
age the suspension system of your old 
Olds by switching to radials. Older 
cars wore tuned for ride and handling 
to match the characteristics of bias- 
plies. Therefore, you may find that 
once you install radiah, you aren't 
pleased with the ride or kondliTig . The 
feel will be firmer, perhaps even harsh. 



IK) YOU HAVE A CAR PROBLEM? 

J t* xf A/vrf fihvuf tf Smd y/r^r fifrtfrt} w ftt 

Ca rC/inif, Pvpsifnr Mrrhamr* y fPsrf ”1^ St . , 

A Vw Fori, A'}' i&Gf J. WAtf* frtifrjr artttt&f hr 
dttfraW itidiwdtwti probixmA tint jt/v qfymtmi 
tNff*rr.'tt tr iff Af rfttffmsrrf in tfir rnfa w >■ 




CMjrbosrds you and your Inmily can depend nrt. 

Thp Johnson* *25. ior cioniplr. has aur 
n-marLblt VRG jT ^oil injection vyit&rL 1 1 blends 
oil wilh fuel ffom & sinde rtwruoir bclonr h m tens 
(hr tarburrlor Fnr periormaner I hat * scrum lb and 
reliable. And to .idd to \our wnw of fim we m ^uJc 
power slriTinti and munriT rnlahcm available. 



Te hnd out more rail us loll If ft* m 
I -BOO-25 5-2550 far y our rearc:-! 

Johnson dealer. Because relaxing 
wilh (hr liunilv ih a I at pmW when 
you dn il wilh a Johnson 



JL' 



"(Johnson 




you may get same tire squirm that you 
feel as steering wheel vibration, and 
hear rattles never heard before. 

T here's another point r A high -qual - 
ity set of belted-bias tires can last al ■ 
most, if not as long, as a set of radials 
provided wheel alignment is on the 
money, tire/ wheel/brake assemblies 
are balanced t and you take pains to 
keep inflation pressure at the level rec- 
ommended by the tire company . 

Mean Lean 

l waa leaning against the left front fend- 
er of my d-month-old 1983 Toyota 
Camry the other day when I momen- 
tarily lost my balance and pushed my 
hip against the metal, Thii~ put a deni in 
the fender that will cost me $329 to get 
fixed. RICHARD C. DAVENKULT 

LOS ANGELES, CA 



Frankly 1 1 think Mr. Davenport's body 
shop took him for a ride-^$329 to have 
a dent straightened is ludicrous Even 
in the old days when cars were made 
with heavier, gauge metal r we often 
were able to straighten a dent without 
disrupting the paint by rapping it from 
the rear with a rubber mallet or even a 
fist. In some cases, we could use a 
plumber's helper to pull metal bach 
into shape. In any event, Mr. Daven- 
port's experience with his Toyota 
should serve as a warning to avoid us- 
ing a car as a lean ing post. PM 



SERVICE TIPS 

-■ An unsteady idling speed from a 1 937 
or 1908 Ford Escort may be caused by 
water getting inEp the B^pm wire harness 
connector that's lymg on the ught-hand 
shock tower This results In false signals 
Doing sent lo Ihe EEC IV processor TSB 
86-22-6 oilers the repair, which is lo be 
done ffee ol charge under ihe b&src or 
emissions control systems (50,000 mite) 
warranty 

■ As your 1 907 or 1900 Chrysler Ca-rp. 3^ 
liier engine gets on in years* engine crank 
time may got longer and longer. It starling 
begins to exceed 3 seconds and no drive- 
ability lest procedure turns up me feasor, 
the deafer r£ authorized by TSB 1 0-16-08 
to install different fuel mjsctors (part No 
MD 132249) tree of charge. The oiler is 
good for five yoars or 50,000 miles, which- 
ever occurs fust. 

■ From now on, use me newly issued 
rubber thermostat gaskel (part No 
55635939) in your 1955 Pontiac Bonne- 
ville 3. B- liter engine. It's the same one 
mat's used in 19B9 Bonneys and does a 
lot butter job oR sealing than the paper gas- 
kel which was installed anginally 

m A 1980 Honda Prelude automatic 
transmission which gets stuck in Fourth 
gear, giving poor acceleration and or no 
4-3 or 4’ 2 kichdown, should be lesled ac- 
cording lo TSB 88-027 , The unit may need 
a different shrft solenoid assembly (Honda 
CofrtfpINo 2962074). 
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SCIENCE 



RYTJMCOLe 



President Bush And The World Of Science 




Plan* fix I OTOTTOW J SpaC* Italians tHfgEn wttti ipfiay'i ^eciiiptr^. 



I AMERICA'S quad- 
rennial renewal has 

I I furnished us with a 

new president. Fresh begin- 
nings— along with a few 
hangovers — are in the |X*Iit- 
ical wind. 

Ask anyone* in the scientif- 
ic community what Mr. 
Bush's most important task 
will be in coming weeks and 
the response is virtually 
unanimous: Promote a -quali- 
fied science adviser w ho cun 
enhance, and even reform, 
the way science information 
is imparted to the president, 
(live the job to a science pro- 
fessional or academician of 
high standings and make the 
office co-equal to lhat of the 
national security adviser. 

In so doing. Mr. Hush will 
be providing the executive 
branch with a science czar 
who can interact with the sci- 
entific community r with the 
various scientific offices 
within individual agencies, 
with the National Science 
Foundation, and with the 
Oval Office. By elevating the 
status of science adviser to 
the president, he'll go a long 
way toward setting vital nil- 
l inn al priorities. 

Pervasive 

influences 

The reasons we need a atron- 
ger science office at the 
White House are as diverse 
as the number anti types of 
federal agencies— from 
Health and Human Services 
toTYafinportation. 

Some examples: 

■ The Department of Ener- 
gy is grappling with design 
requirements for the Super- 
conducting Super Collider, 
the mammoth £5 billion par- 
ticle physics experiment that 
scientists hope will unlock 
the secrets of basic matter. 
Capturing the elusive Higgs 
Boson and other panicles is 
the goal In a project that may 
take years to complete . 



■ High-speed magnetic levi- 
tation trains that could de- 
congest our air corridors are 
being pursued in Japan (with 
the HSST) and Germany 
(with the Transrapide). 
America has no coherent pol- 
icy to exploit emerging rail 
technology. 

■ The AIDS virus is out of 
control in many major cities, 
prompting health officials to 
warn of threats to broader 
segments of the population . 

■ Global warming and oce- 
anic phenomenon like El 
Nino are beginning to have a 
profound influence on crop 
production and ecology along 
our coasts, where most peo- 
ple Live. 

■ Technologies that will per- 
mit a space-based defense 
against intercontinental bal- 
listic missiles are lantalizing- 
ly near, according to Air 
Force and Army planners. 
And high-ticket strategic air- 
craft like the B-2 Stealth 
Bomber, designed to seek 
and destroy mobile targets 
and other high-value sites, 
are undergoing testing and 
evaluation. The costs of 
these military programs are 



nothing short of astronomi- 
cal Determining their ulti- 
mate value to the nation 
requires scientific scrutiny. 
■ Our nation's space pro- 
gram, still reeling after the 
1986 Challenger catastro- 
phe, needs a significant com- 
mitment from government 
and from taxpayers if we are 
to remain a space power. The 
Space Station, our toehold 
for any kind of future in 
space, hangs in the balance. 
At no other time in our na- 
! t ion's hi story has science and 
i technology touched us more, 

! affecting virtually every as- 
pect of modern government 
—from defense* Lo com- 
merce* to energy. Science 
and technology permeates 
every aspecL of modern liv- 
ing, ami our nation's health 
— fiscal and physical — de- 
pends on chuices we'li soon 
be making in numerous high- 
I tech areas. 

Past examples 

The position of science advis- 
er to the president has 
changed si nee President Tru- 
man installed William T. 
Golden in the chair almost 



four decades, ago. The sput- 
nik scare prompted Presi- 
dent Eisenhower to select 
MTT president Janies FL Kil- 
lian for the role, who estab- 
lished the President's Sci- 
ence and Advisory Council 
(PSAC)» The position of sci- 
ence adviser grew in impor- 
tance and stature throughout 
the h 60s and early 70s, coun- 
seling the president and high 
executive branch officials on 
matters pertaining primarily 
to defense. President Nixon 
abolished PSAC in 1973 over 
policy quarrels. But Presi- 
dent Carter reinstated the 
science adviser to the presi- 
dent, and the position has 
grown in importance as tech- 
nology issues have begun to 
dominate the nation's head- 
lines. AIDS, SDI, supercon- 
ductivity* nuclear power and 
strategic defense are all is- 
sues that have crossed the 
desks of President Reagan's 
tw r o science advisers* George 
A. Keyworth II and William 
Graham. 

Prospects 

There are positive signs Lhai 
President Bush understands 
the increasingly important 
linkage between science and 
public policy. He told Science 
Magazine just before the 
election: "There is virtually 
no aspect of government that 
does not involve science and 
technology* and I plan to 
avail myself of the beat ad- 
vice on such matters/’ The 
president's public state- 
ments indicate a strong per- , 
sonal interest in science, and 
a commitment tn bringing 
prudent science choices to 
government. After all* he 
says, “Technology is Ameri- 
ca's economic fountain of 
youth." 

Even so, it w ilt be interest- 
ing to watch the new admin- 
istration's approach to vital 
science matters as the 1 990s 
unfold. M 
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Chevy 0500 gives you EPA 
est. 24 highway MPG and 



Ford F-150 gives you EPA 
est. 19 highway WPG and 
19-gallon tank. 



| 25-gallon tank. 



How advanced is the full-size Chevy®? So advanced the half-ton gives you a bigger, heavier frame than Ford: 
more two-sided galvanized steel, more cab room more standard horsepower and heavier base payload. Vet still 
beats Ford in gas mileage. 

Have you driven the first all-new full-size pickup introduced in th«s decade? Maybe it's time you gassed up your 
Ford and took a look At your Chevy dealer s. 

ftyripj-ittant brad on Uu jvjildbk a; i;rra c£ putoJitfitfig 

E i9£8 Cchcq' Motor, C&ponrtKm All Pip.nti ftmrvsd Lrl s gd d Ingrtfrs? bt^hfe up 





OLD HOUSE RESTORATOM 



BY BOB VILA 




Gaiei of wrought Iran are often used In combi ration with other 
building mdtetlAls. like these stone poiti, 



Iron Fences 

1CTURE in your 
mind a Victorian 
Home and chances are 
you'll place an Impress ive 
black iron fence around its 
front yard. Commonly used 
& way to define boundaries 
and property lines, the right 
fence can be the finishing 
touch to your restoration, 
greatly enhancing your prop- 
erty's appearance. 

Many of these grand old 
houses still retain their origi- 
nal iron fencing. But fur oth- 
ers, the repair work that's 
needed to restore them to 
their original grandeur is in 
the realm of the sophisticat- 
ed do-it-yourselfer with lot* 
of available time. 

When the fence is in such a 
state of disrepair, perhaps 
you'll decide it will be cheap- 
er in the long run to just re- 
place it. Maybe no fence 
exists in begin with , and you 
want to add one. Fortunate- 
ly, there are still ironwork 
shops supplying products 
suitable for the restoration 
market today. 

Adding a new Fence 

If you're starting from 
scratch* deciding what type 
of fence fits with your house 
is usually a matter of re- 
search. A* in so many other 
areas of restoration work* 
old photos showing your 
property in its early days are 
often the key lo unlocking 
this mystery - 

Some times, the local his- 
torical or Victorian society 
can help with information on 
the type of fencing that was 

commonly used in your area. 
A Walk around the neighbor- 
hood noting what designs 
and styles were used on 
neighboring properties can 
also get you thinking in the 
right direction - 



Contributing Editor Bob 
Vila U host of public televi* 
sio n r s "T, his Old House M 



Jn general, the design of 
the fence should reflect the 
style of the house. The more 
ornate the architectural em- 
bellishments of the bout^e* 
t he more ornate the fence can 
be. Usually p the earlier the 
age of the house , ihe plainer 
the fence. 

You should be able to find 
an appropriate stock iron 
fence design from one of the 
companies active in this field 
today. (A list of some suppli- 
ers follows.) If you're set on 
recreating the exact design 
of your home's original fenc- 
ing, having tho fence custom 
designed is also an option. 

Restoring old 
Ironwork 

An iron fence can last for a 
long time — 100 years or 
mure — with the proper care, 



in mast cases, this care 
means protecting the fence 
from its main culprit: rust. 
It's best to inspect the fence 
every couple of years for 
signs of this. Any offending 
areas should be sanded down 
tu the bare metal, then 
primed and repainted. 

Unfortunately, many old 
fences* like the houses they 
surround, have been neglect- 
ed. If that’s the case with 
yours, and the fence is rim- 
ed, leaning, missing a few 
pieces or broken in places, 
you might be able lo restore 
it. Many times, this involves 
sandblasting the entire fence 
to remove all the old paint 
and rust, then priming and 
painting to make the iron 
look Eike new’ again. 

As far ay. the sandblasting 
goes, you can either hire a 



pro or, if you feel fairly confi- 
dent of your skills, rent the 
necessary equipment and do 
this job yourself. In either 
case* keep a close watch on 
the weather when you plan 
this job. Don't leave ihe bare 
metal exposed to the ele- 
ments any longer than neces- 
sary, since it will rust 
extremely quickly. It's best 
to get a coat, of rust inhibitive 
primer on it, preferably one 
with zinc chromate^ the same 
day. Some folks double the 
primer coot and add a double 
coat of finish. Others feel a 
single coat of each is enough. 
If you live in a moist climate, 
f d opt for the double coats to 
be on the safe side. 

Finding 

replacement pieces 

The first step in fence resto- 
ration is making any physical 
repairs or replacements that 
are needed. Many times, a 
homeowner can do the work 
necessary Lo true-up a lean- 
ing fence, straightening out 
any bent pickets or posts 
along the way. Replacing 
missing pieces can be u bit 
more difficult. 

First, you've got to locate 
the appropriate replacement 
parts. Depending on what 
you're looking for, a local or- 
namental or welding shop 
may be able to help. I f not , 
you may be able to order the 
pieces from an ironwork or 
fencing company. If nothing 
seems appropriate, you'll 
have to resort to the custom 
replacement route. Many 
times, this involves cutting 
off a piece of the fence you 
want duplicated with a hack- 
saw and sending it away to be 
custum copied. If the item in 
question is mad e of cast iron, 
which requires a sculpted 
template or pattern of the 
piece you need, the startup 
cnafcji for this work can be as- 
tranumicaL Wrought iron, 
fPh-ttfit'tnru 
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THE NEW STX LAWN TRA 




CTOR. FROM JOHN DEERE 

Maybe you don’t have a It's got a rugged 9 or 12& you’ve come to expect from a 

big lawn. All you really need hp o verhead-val ve engine, a John Deere. At a price you r d 
is a good basic tractor, durable one-piece frame, never expect Tb 

Introducing our new STX and a simple shift-on- the-go find your nearest 
Lawn Tractor. Like every transmission. dealer; call J- 800- 

John Deere t it’s built to last. In fact, it has everything 544-2122. 

NOTHING RUNS LIKE ADEERE' 




Highest K 



And X Band 

3 




BEL VECTOR 
Radar 
Detector 



Model 976 



1 n floatf A Track receni test of currently 
I avsiSable radar detectors, BEL VECTOR 3 
rated number one in both K and X band 
sensitrvity. Rarefy is one radar detector best 
m both K and X bands. In fact, VECTOR 3 
posted the highest K and X band sensi- 
tivity levels ever recorded! The results 
confirm BEL h s performance advantage: 



''...Vector 3 maintains a BEL tradition of 
excellent sensitivity, posting the 
highest figures in this survey for both 
X and X band radar/* flood* Jhi Nov flfl 

It's now dear BEL technology offers 
unmatched performance And with today's 
sophisticated radar equipment, nothing is 
more important than the best possible 
performance. 

VECTOR 3's performance edge is 
achieved by adapting a technology used in 
military satellite communications. Vfe call ei 
I mage Rejection Technology*, or |RT* And 
through its use, VECTOR 3 provides a level 
of sensitivity unequaled by any other radar 
detector manufacturer -a definite ad van 
tage for detecting Instant On or Pulsed 
radar. And when Instant On or Pulsed radar 
is encountered, VECTOR 3 warns you with 
a separate audio alert. 

But outstanding sensitivity isn't your only 
advantage. VECTOR 3 also detects Ka band 



radar, now increasing in use throughout 
the U,5, and Canada. And VECTOR 3 also 
effectively reduces false alerts from non- 
police sources without any lass of sensitivity 
to police radar. 



I ahiiralurt TeSli* 

S*ns*tlvily. dBnVrf 
Model X-feand K-Oanil 



| BEL Vector 3 . 117.2. 115.6 
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"Conduced fly Atimcw Pradud Evaluaiiqn 
Ldtcrjlory. Inc 

BEL VECTOR 3 isihe only m h tins tosf that mo 
Mto&fa Diind i^dar 



Sensitivity 

fload & Track, Nov . 1983 



The IRT Difference 

A police radar signal is often burned by 
microwave "noise", mating it mmible to 
ordinary Superbet&radyTie detector Image 
Rejection technology* however, reduces 
this surrounding microwave "note 11 
mating the same police radar signal visible 
for early detection. 






How 6 c vnven rr onat VECTOR i with tR T p 
sypef^ererua^ne sees rhe same si'gnaf 
ra&r director sees a clearly by reducing 
pofee rader signal. minco/me ' 'r>oise J " 



Performance this complete also includes 
a Jong list of features that makes driving 
with VECTOR 3 easy and convenient 

VECTOR 3 is only 5279,95 and comes 
with a full one year warranty on parts and 
service To a rder your VE CTOR 3, o r to 
obtain the name of a dealer near you, just 
cal I toll-free 



1400441-1401 U.5.A. 
1-800-268-3994 Canada 




F.^irjpipflrt 3 Band rdtldr -dvlnlon are raw at-jilihJe Nleau- 
iof n«ft nn^nruflrfJh 

^Reg'ileiW ludenark nlBll THQHILS LJMIIFD 




BEL-TRONICS LIMITED 

The Intelligent Choice 
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Cast-Iron fencing wai sartteiinwsused in place qf wrought Iron, 



which is worked by hand, is easier and 
cheaper to replicate on this type of 
piecemeal hasps, 

ff the ftniala. the fancy pieces that 
adorn picket tops, are made of a good 
grade of re fi ned m ai leabiq iron am I are a 
snag fit, they can sometimes be driven 
onto the picket tops. But many times re- 
placing cast-iron finials and other fence 
parts requires welding. Is this some- 
thing you can do yourself? If not, you’ll 
have to hire a pro which, of course, 
raises L he price of this restoration work. 

One word of caution here; Many local 
welding shops dun'L have the expertise 
necessary to do this kind of work. Make 
sunt? the professional you decide on has 
experience welding iron fences. (Look 
at some of his past jobs if you can. ) If it's 
not done right and the welds aren't 
ground smooth, the whole thing can end 
up looking choppy. 

Another option to doing the repair 
work and painting it yourself is to actu- 
ally remove the fence panels (they usu- 
ally bolt to the posts) and ship them off 
for expert restoration by an ironwork or 
fence shop. Gr, if you've got the budget 
and feel strongly enough about it p yuu 
could hire a specialist from one of these 
firms to come on site and restore your 
fence in the field. This, of course, is an 
expensive alternative that is usually re- 
served for museum-quality homes. 

When all is said and done, you must 
decide if it’s worth investing the time 
and money necessary to complete this 
restoration project. Sometimes it may 
be cheaper in (he lung run to find a man- 
ufacturer who can duplicate the origi- 
nal If the fence design is very simple, 
there may not be much difference in the 
cost of restoring it versus replacing it. 



Keep in mind, though, that the restored 
value of the original may be mure than 
l hat of a new iron fence. 

Going the selvage route 

Some ingenious restorers have great 
luck and really enjoy hunting for old- 
house parte and pieces in their local sal- 



vage yards or demolition sites. If you hit 
it just right, you may be able to salvage 
some of the missing pieces reeded to 
complete your restoration. 

You. may even find enough iron panels 
to create a new- fence (the posts you cam 
always buy from an ironwork shop). 
Just be sure you find enough panels to 
fence in your area. If you have tu ifiix* 
and- match the pieces to get the right 
amount, consider using salvaged fancy 
panels in the front of your property, 
with the simpler designs running along 
the sides . 

Granted, restoring or replacing an 
iron fence is usually nne of the last 
things you worry about when you take 
on an old-house restoration project. But 
it's nice to know that, depending on the 
condition of any existing ironwork, 
there's something you can do about 
ft m 



Iron Fencing Suppliers 

Ik AttWlecturrtl Irm O-, Bax UE. 
ltd.. Ml Hunt PA 18331. <717)3^7722 

■ Clsasidv Bros. Porgr. Six'., U,B- Routt L. 
Rawiey, MA LUINJ9, (5UM WH- nUGi 

■ Ca&tfim Erunu'urkb-, 1 nr.„ P.O. Box 99 , 
11 nimn , KYJ109I, i BOB) 

■ Nuatalgii, Af-, Architectural Antique*. 

art BiHec Avc, h Stwimnb, GAtfUtU . 

■ Th& St^wirt Iron Wurk* Co.. P.O- Rg*x 
^ 012 . W. IHlhiil.. tLavin&an, KY 41012 , 
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It's called a Jet Mate ' and it was created by the Jet Mate comes with its own trailer and, because of 

very same engineer of sun ami fun who bring you its jet drive and shallow draft, you can launch it just 

i ho world famous JET SKI watercraft. atx >ut anywhere. But you can’t get it just about any 

Jot Mates got a big, reliable, powerful, Kawasaki two- where. So call 1-800* 446-JETS for the location of your 
stroke engine and no-propelle m je t drive. So ith nimble nearest dealer, And hmiy. 
and a Rite and fast, just like a JET SKI watercraft. Jet Mates new. But itk already going fast . 

Bui since its a knit, it’s dry mid stable and has 
plenty of room for three fun lovers and their gear. Like 
fishing tackle or scuba gear Or maybe just lunch, some 
cold soft drinks and a big lube of sunblock. 

Umnn. vfcf imr* m ** *** *■ ** 1 * W, m r m mi tm ■* >4.1 * 

* HP* m inW W iBVkj dii 1+ y *w i iML pmw o awn **» ■V .wM 

Hfr' *^ •*"*” ** ■— 

m '2 > * iST i :4 




Save Gas, Save Engine with ‘POLY’ 

GUARANTEED LOWEST PRICE (see delHiis below) 



Tbe ■ Mnriqg introduces one of the 
mofl fully tea ted and fnm fu sat* 
lag, friction-reducing engine trut- 
iMtititrtomobteflwifest! 

Th* Secret it "Poly" 

“Potjf is short for poi^trailuGraeLhy 
lene [TFEK the slipperiest substance 
known to man. [1M1 Goineti Book of 
World flwordst* Petrolon Corporation, 
makers of Slick 50. Invented a way io 
permanently bind this slippery chemical 
to your engine with one treatment Just 
one quart of Slick 50 can red uce engine 
Friction, increase gas mileage and horse- 
power and reduce engine operating 
temperature!, causing your oil and engine 
to last longer. - .plus it reduces metal wear, 
defraying costly overhauls, 

Yvars of Tooting and U*o 
Ha vo Proved it Truo! 

Slick 50 has been thoroughly tested in 
independent laboratories and out on the 
road; 

The Maich/April 1982. p, 35 issue of 
H Consumer magazine Stated. 

“Slick 50 does reduce engine heat and 
ordinary wear, and our informs] tests 
Indicate that It will improve gas mileage 
by about 2 or 3 miles per gatknL H 
One of the country's mo ft tm peettd 
research institute* i^p—t ad applying 
a powerful ultrasonic cleaning process to 
a Slick 50 I rested engine and were sur- 
prised at Ms permanence, "Wc actually 
expected the Petrolon Slick SOTFE Resin 
coating to also be removed, but later 
found M was still there, 1 ' 

TUV, a German testing laboratory with 
credentials every bit as prestigious ns our 
Underwriters Laboratories* tested Slick 
50 In 1986. They found substantial 
Increases in both gas mileage and horse 
power. Their tests showed that these 
gains were due to a reduction In friction. 

The Federal ArlakMt Administra- 
tion has fully accepted a simitar product 
for aircraft— Slick SO Aircraft Piston 
Engine Treatment (EAR. *33.49). This 
FAA endurance test- simulated 1400 
hours of engine use 
The power technology laboratoiy at a 
lftftdtii| south western university 
stated. "Slick 50 does increase horse- 
power and decrease fuel consumption In 
tests done at the uni^rslty" 

The Space SttuttieCokUntilA uses the 
chemical "poly" in its gears and bearings 
because It Is the only chemical lubricant 
which can withstand tbe heat and cor* 
roslw dements of space. 

Perhaps most dramatic of aU is a tor- 
ture test overseen by the Autonotl n 
fkir* lctw Council for Pnmjjlniiii and 
shown on WTVE lelevisloa Three cars 
with 75,000 to 129,00 miles on them were 
treated with Slick 50. Six months later 
the oil was drained from each vehicle, and 
the cars diiwn without the oil plugs for 
about a half hour The water temperature 
never rose and the engines sustained no 
apparent damage. 




It s Easy to Trout Your Engine 

A few minutes before oil and filter 
change, add the ufUne Dub you got 

free with each order to clean out the 
engine Let tbe engine idle for S minutes. 
Then drain the oil change the filter and 
add the proper amount of oil, less One 
quart- Add one quart of Slick 5<X drive 
for 30 minutes, and leave it in the crank 
case for al least 3,000 miles. As the engine 
operates, the oil carries the "'Poly” 
between the parts where'll is burnished 
Into the pores of the metal. 

Only One Treatment Neceft&ary 

It's permanmL so you do it only once, 
not each time you change oil One quart 
of Sick 50 will treat all standard 4, Band 
^cylinder gasoline and diesd engines. 

Work* with Most Oils 

Slick SO will work with all petroleum 
based oils and all synthetics compatible 
with pctmteum-haiicd oils with Hit excep- 
tion of graphite oils. However, once an 
engine is treated, you can go back to a 
graphite type If desired. 

4 Ways Slick SO 
Saves You Money 

Your actual percentages may vary 
depending cm your driving, vehicle con- 
dition, weather and geographic location, 
but no matter what your conditions, Slick 
50 can; 

1. Increase mileage 

2. increase horsepower (small economy 
cars and large RVs really need this) 

3 Reduce operating temperatures, thus 
Increasing the lubrication and life of 
the oil and engine. 

4. Minimize or eliminate costly overhauls 
by reducing engine wear 



Up to 90% of the engine wear on a car 
can be caused by lubrication starvation 
cars experience when first started before 
the oil begins to circulate Sick 50 can 
eliminate this problem for law Hum the 
co#t of two tanks of gu. 

Slick 50 Will Hot 
Afftcf Your Warranty 

Slick 50 is suspended in an excellent 
grade of petroleum oil Which meets or 
exceeds every manufacturer's engine 
warranty requirements In addition, this 
□II carries an American RtiroleUtn Insti- 
tute service classification SF-CC-CD. 

Thfrr* * No Risk with 
Our Money Back Guarantee 

Use Slick 50 for 3000 miles. If you don't 
notice an Improvement In engine perfor- 
mance. return your invoice with a short 
note telling why, for a prompt full 
refund — no questions asked, 

Profit from Soiling 
Slick 50 Yoitrs«H 

Here's an opportunity to make hand- 
some profits. Having such solid test 
results from major Institutions make 
Slick 50 easier to sell than many other 
products. Free dealership information is 
sent upon request 

GUARANTEED LOWEST PRICE! 

If at time of purchase you have seen Slick 
50 advertised In a current magazine at 
a lower price* wc will beat that price by 
$2.00 per quarL 

For purchase or further information 
call tollfrw 1-800-525-8624. cat, 3 
(In California 1 -800-23 3-9 5 59) or 
send! to: Progressive Energy Corpo- 
ration. 255 South Bent Avenue H ^D2, 
Dept. FM388, San Marcos .California 
9206®. 

Y«, I want to Improve my car's performance 
aod save my engine— rush- me risk tree: 

□ One Slick 50 at $39 95 + $4.00 shipping and 
handling. 

□ Give me free shipping and handling lor my 
order of 2 or more al $39.95 each. 

□ Check □ C.O.D. □ Visa ^MasterCard 

Card i 

Exp Date 

Mama 

Address 

\G\ve atreel address if possible Irn UPS delivery! 



City Stale Zip 




Progressive Energy corporation 



255- South BPlttowiLHL *S5. Dwt PM1B9 
San Mirras California 9206S 
GALL NOW, TOLL FREE 1-MO 425-SftZJ 
IN CALIFORNIA, TOLL FREE 1-flOO- 233-9^3. 
® 'S6fi PfogjeMirt Ens<g^Ooqff. 



SHOP TECHNIQUES 



How To Sharpen 
Spade Bits 

BY ROSARIO CAPQTQSTO, Con tri buting Editor 




[PADE BITS are 
[extremely papular 
I ivoodboring tools and 
there are three reasons* why. 
First, spade bite are effi- 
cieutt quick-cutting tools. 
Second t they're inexpensive. 
Prices range fnm about 32 to 
£4 for frizes from Yt in, to 1 Yz 



In* dia. And finally > spade 
bits are easy to sharpen in 
the workshop. 

Sharpening spade bits can 
be done on a bench grinder 
or with a file. For the best 
results, the original bevel of 
the cutting edges— usually 
8 e — should be maintained. 
It's also important to remove 
an equal amount of metal 
from each cutting edge. 

When using a bench grind- 
er, adjust the tool nest so that 




Sharpen spade bits on bench grinder quicker and accurately. Adjust 
angle of tool mt to match original bevel angle of bit s cutting edges. 



the grinding wheel matches 
the bevel of the bit's cutting 
edges. Then h tighten a 
depth-stop collar onto the 
bit's shank The collar butts 
against the buck edge of the 
tool rest. Advance the bit 
straight into the wheel, flip it 
over h and repeat this step to 
sharpen the second edge. 

Hand-sharpening is done 
with a smooth" cut mill file. 
This can be done freehand, 
but for best results , make the 
simple hardwood guide block 
shown. The block's beveled 
top edges* gu ide the file at the 
proper angle. 

The Irwin Speedbor 2000 
spade bit has two protruding 
spun?.- This bit can't be sharp- 
ened on the grinder, but it 
can be hand-sharpened P m 




Attach a depth-stop collar to bit s shank Cot Umen sharpening ip ode blu with a file, nuke us Ing a mill file, make light strokes across 
lir butts against Tool rest to control amount this simple guide block . Tighten depth-stop angled top of guide block. Keep count of the 
of metal removed from the cutting edges. collar against the bottom of the block. strokes and repeat for the other edge. 




Any wire edge | burr} that results from sharp- Use a file to sharpen Of 1 1 starting point , too. Spade bits with slurp spun prot r udl ng from 
enlng, » be removed on a flat sharpening Held file at same angle as point s original b*u- the tuning edges, as shown, mint be sharp- 
atone. Lay bit flat on stone and rub lightly. el. MaKe light strokes on each tide. ened with a file. Use a small smooth-cut tile. 
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THIS AD K PERFECTLY STRAIGHT 



The problem is, it's not level 


So if you're looking for the most 


At Stanley, " we believe level 


durable, most accurate level you 


accuracy is something you should never 


can find, iust look for the levels with 


have to worry about, Something you 


the Stanley name. 


should, m fact, take for granted VMiich is 
precisely why we developed our new' 
Professional " top read levds. 

Computer calibration and superior 
design assure the most accurate 
readings possible. The vials and covers 
have been enlarged for faster easier 
reading. And our top read window is the 
largest in the i miustiy. 

In addition, every Stanley top read 
level has been reinforced with more 


And head straight for them 


aluminum, so they're not only heavier 
but more durable as well 

Today Stanley offers many different 
kinds of levels. With different kinds 
of features. For different kinds of people. 
All w iih the dura bility, accuracy; read - 
ability' and quality you've come to expect 
from any product bearing the Stanley 
name. The name that's been building 
high quality levels for over 130 years. 





STANLEY 




The proof is 

in the 

puffing. 



We're not just blowing smoke. Merit delivers remarkably 
rich and satisfying tobacco taste. In fact, the majority of smokers 
in a nationwide test agreed that Merit tastes as good as or better than 
cigarettes that have up to 38% more tar. All this from a cigarette that has even 
less tar than other leading lights. The secret is Enriched Flavor.™ Only 
Merit has it. But just light one up. It's all the evidence you'll need. 



Enriched Flaw A solution with Merit. 




MERIT 




Filter 



SURGEON GENERAL’S WARNING: Quitting Smoking 

Now Greatly Reduces Serious Risks to Your Health. * 



Kings: B mg ' W t.E mg nicotin« av. par cig arena by FTC ntglhod. 
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AUTOMOBILES 




OF SPRING 




Ntfun 1 30QZX Is new 
from Km ground up. 
Including a SOO-hp, etohe 
4-vaft* turt» Vk 



BY TONY SWAN, Automotive Editor 



L IKE THE OBSCURE comic who owed every- 
thing to . . . timing, the automobile industry' Ls 
no longer the predictable harbinger of seasons 
it once was. True, fail is still favored for most 
new-model rollouts. Blit mure and more manufacturers 
are pursuing a policy uf introducing their new cars 
whenever they're ready, regardless of what the calen- 
dar says. 

As a result, the new -car reports we brought you in 



uur October anr! December 1Q«8 issues are already a tri- 
fle out of date. Which is why we're presenting a tempt- 
ing array of newcomers in the pages that follow. 

While most of these '8914 cars will be available — as 
1990 models — by the Lime you read this, we're also in- 
cluding a new nameplate that won't debut until Novem- 
ber. simply to give you a first look. The new brand name 
is Jnfinit i, which is Nissan's answer to the new market- 
ing divisions at Honda (Acura) and Toyota [ Lexus). 
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THE RITES OF SPRING 




Sd whether you call the vehicles on 
these pages ; 8W z s nr not-qutte-'90s p 
you can be glad you didn't have to wait 
until nest year's inode] intros, 

Nissan 300ZX 

Redesigning a successfully estab- 
lished ear is always something to be 
approac hed caul iou si y , part i cu la rly 
when that car has a legend or twro 
lurking in its heritage. Nevertheless 
Nissan went well beyond mini mums 
with its third renewal of the 30QZX. 
Although its sleek exterior may sug- 
gest that what we're seeing is only an 
evolutionary change, with updated 
sty ling and a few minor tweaks, this is 
an all-new Z-car — faster, slicker and , 
y«s, better than its predecessors 

Very little remains of the previous 
ear. The wheelbase has been 
stretched 5.1 in., while overall length 
has been reduced almost 4 in., simul- 
taneously reducing front and rear 
overhang. Both the front and rear 
track have been expanded, while 
height has been reduced, yielding a 
much more stable platform for the 
sleek new bodywork. 

It also adds up to a basic appear- 
ance change. For the first time since 
the original 24QZ of 1370, Nissan has 
moved away from the classic long 
nosctehnrt cabin look that was origi- 
nally adapted from the old Ferrari 365 
GTB4 Daytona, 

The al l-i ftdepend e nl sus \w nsion h as 
also come in for a substantial rede- 
sign. employing an all- new independ- 
ent multilink layout at the front. At 
the reaf\ Lhe new Z uses a system of 
double upper control arms with a 
slanted lower A-arm and lateral links, 
similar in design to the rear suspen- 
sion on the recently introduced— and 
well received — 2 10SX. 

Braking performance is nothing 
short of formidable, with 4-wheel 
vented discs using new aluminum al- 
loy J-pistun calipers and augmented 
by a new anti lock system 

Formidable also applies to what's 
going on under the hood. The utd Z- 



cara smooth -running 3.0- liter V6 has 
undergone a complete overhaul — 
only the basic bore and stroke dimen- 
sions are the same — that includes new 
4 - valve cylinder heads, dual overhead 
cams, a new variable cam Liming sys- 
tem, a much higher compression ratio 
and lots more horsepower: 222 hp at 
15400 rpm vei^us 165 for its predeces- 
sor. An intercooled twin-turbo ver- 
sion still in development is expected 
to produce 300 hp- 

The Z-(rar r a new mUSClfr finds its 
way to the rear wheels through a new 
□-speed clone-ruLi® transmission (or a 
4 -speed electronically controlled 
automatic) to a new viscous limited- 
slip differential. And the 5-speed has 
just about the slickest shifting factory 
linkage we've ever come across. 

We drove the new 1 3U0ZX at Nis- 
san's Toehigi proving grounds in Ja- 
pan. And while a proving grounds 
flri ve is never a true test of the way a 



ear will ride and handle on the road T 
we were nevertheless duly im- 
pressed. 

This is a car l hat works with you, 
not against you. Thii- is a car that in- 
spires confidence as soon as you climb 
behind the wheel. This is a car that is 
easy to drive fast. It will make a bet- 
ter driver out of almost anyone. 

Gone are the bounding, pitching 
motions of the old Z-cai\ In their place 
is u firm, stable ride and precise, re- 
spunsive handling- The engine is 
strung,, and pulls well in any gear from 
any speed While the acceleration in 
the normally aspirated version won’t 
blow away any Corvettes, the turbo- 
charged version might 

Nissan’s Z-car has finally grown up. 
No w it's a wo rid -das? sports car. 

We know thf? word awesome is no 
longer in vogue — but it certainly ap- 
plies here . — Joe Oldham 

Porsche 964 




[ >ri viim the Ed 1 Carrera *1 is. like bcini? 
wii.h :i high-school sweetheart many 
years later. The lines are familiar, 
hu c more mature. The handtinp is 
[h - etl ic table. And an experience that 
uiiii' inifjht have been only exhilarating 
anes infinitely more satisfying. 
To look at the picture, or 
even sitting jn the car as it 
moves along the road, 
there's little new. The rear 
spoiler that moves up and 
vi, and the new style alloy 
are really the only visual tip- 
t this isn't just an updated 9ll. 



M 
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Hut a twist oft he key is more illumi- 
n a ting. The air-cooled flat-6 engine 
has been punched out to 3,6 liters 
from last year's 3,2 and 1965 s 2.0. 
There isn’t much more than a few nuts 
ami bolls that carries over. What the 
extra displacement means is more 
torque and horsepower p 228 Vtf-quali- 
ty Sb.dl. of torque and 250 bp, for in- 
stantaneous acceleration at any rpm 
in my gear. 

In fact, almost everything about 
the Citrreru 4 (except far the part you 
see) b, new. The chassis, built on Lhe 
same production line as the 928, car- 
ries a completely new suspension. 
And the now suspension w as necessi- 
tated by the intro duel ion of I- wheel 
drive. 



Inspired by and derived from the 
959 P the new full-time 4wd system 
uses two hydraulically controlled 
multiplate clutches, one in the rear 
axle differential and one in the center 
diff. The rear iuck^ at cornering accel- 
erations above O.GG, while the center 
use? information from the ABS 
brakes to sense any difference be- 
tween front and rear wheel speeds. 
When one end of iht* car loses true- 
tiou, the diff locks, 

But the rationale for the 4wd sys- 
tem wasn't an ongoing quest for ade- 
quate traction. With the engine hang- 
ing cantilevered behind the drive 
wheels. 91 Is have never really had a 
problem pulling the horse] tower im 
the mail. They have acquired a not- 



MAZDA MX-5 MIATA 




entirdy-undeserved rep for ambush- 
ing unwary drivers, those foolish 
enough to lift their foot from thf righi 
pedal in the middle of a corner. It's 
called trading-throttle oversteer, and 
it's caused by asking l he rear wheels 
to slow down when they're already 
busy turning. 

By hooking the fronts into lhe 
powertrain, they slow down loci. 
Combined with new suspension ge- 
ometry, the result is a car with phe- 
nomenal cornering, as befits a 
Porsche, and an ability to forgive 
even the most stupendously bad d riv- 
ing habits, something that hasn't al- 
ways been true of 911 series cars. 
Threw in ABH, and the safety level is 
astounding. 

One thing they haven't [-hunger l is 
Porsche's traditional highspeed com 
peterace. I managed 260 kph ( Ifili mph) 
in only a short stretch of autobahn , 
and could have kept it up till the 
border. —Mike A lien 

VW Corrado 

Although it's increasingly difficult in 
stand out in the small sport coupe are- 
na, Volkswagen’s new Cnrmdo gives 
every indication that it will do jusl 
that. Based on u modified Golf chassis 
and powered by a aupereharged ver- 
sion of VW r s solidly established 3 .H- 
liter (ihc Four, the Corrado is a highly 
appealing blend of good handling, su- 
perb hi gli-speed stability, excellent 
ride quality and, to our eyes, d is Li nr 
tive good looks. 

There’s man-size room for front 
seat passengers (though rear seating 
is typical of plus-2 coupes), anti Lhe 
forward buckets are a step up from 
anything yet offered by Wolfsburg 
— w hich is saying something. 
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Control relationships are well coor- 
dinated k and steer i ng response is first 
rate. About the only glitch we noticed 
in a 3-day high-speed lour of Europe- 
an freeways was balkiness in the new 
cable-operated 5-speed gearbox. VW 
insists this was merely a prcproduc- 
tion iilK'rration that will be corrected 
by the time the car hits the U.S, 



The supercharger is VW's unique 
scroll-type G-lader, pumping the 1.8 'b 
horsepower rating t« 158 at 5(i00 rpm. 
That's enough to haul the Corrado to 
lid mph in less than 8 seconds, with a 
top speed of MU, w hich is rarefied ter- 
ritory' for cars in this class. 

This can also be said for the projecL- 

tin-util /Hlfff. J.Vj 1 



Nissan's Inflnlti Joins Luxury Car Wars 




EW AUTOMOBILE manufactur- 
ers ever have years as busy as the 
past 12 months at Nissan USA. Be- 
sides l he outpouring of new Nissan- 
badged cars, some of which are de- 
scribed on these pages, the company 
is also getting ready to est ablish a sec- 
ond brand name and a national net- 
work of dealers togo wilh It. 

As with the Honda Acura network 
and, more recently, Toyota's Lexus, 
Nissan’s new division will be aimed 
squarely at the luxury-car market. 
When the first wave of Infinili dealers 
—some 65 of them— opens lor busi- 
ness in early November, the initial 
offering will consist of I wo cars, one 
selling in ihe 530,000 range, line other 
in the £20,000 bracket. 

Because it was developed specifi- 
cally for the U S. market, the flagship 
045 sedan is Ihe more significant ol 
Ibis twosome. Smooth and rounded in 
tne Ford aero tradition, the Q45 wifi be 
comparable m size to a Lincoln Conti- 
nental, with a wheelbase of 113.4 in. 
and an overall length of about 200 in. 
Coefficient of drag (C„) is expected to 
be 0.31, although Nissan engineers 
say the development emphasis was on 
airflow management as an element ol 
vehicle dynamics— in particular, the 
car's stability at high speeds— rather 
than pure aero efficiency. 

Although Ihe sedan will weigh in al 
well over 3800 pounds, it s expected lo 
be an impressive performer, thanks lo 
a new aluminum alloy A -cam 32- valve 
4. 5-liter VB engine. Rated at 270 hp 
and £80 lb, -ft. of torque, the V8 is ex- 
pected to send enough grunt through 
the car’s electronically controlled 4- 
speed auto transmission and viscous 
limited-slip differential to produce 0-60 
limes in the rarefied region of 7 seconds. 

Like Nissan's new 30QZX sports car. 



the sedan will ride on an innovative all- 
independent multilink suspension sys- 
tem, with speed sensitive va rlable-assisl 
power steering and 4-wheel disc brakes 
bolstered by an anti lock system. Nissan 
also plans to make a 4-wheel -steering 
system available as an option. Consid- 
ering its ample power and sporting sus- 
pension system, the Q45's tire contad 
patch is ralher modest at 215165VR15. 
Standard wheels are cast alloy, with 
forged allays optional. 

As prospective 045 buyers can quite 
reasonably expect, the sedan's list ol 
standard equipment will be long and 
sumptuous, including a 6- way power ad- 
justable driver's seat, a 4-speaker Bose 
AM/FM/cassette sound system and 
power controls for just about everything 
imaginable. 

On the outside, the Q45's sleek hide 
will be protected by a new paint process 
that Includes a final coat impregnated 
wllh a Teflon-like lluorourethane com- 
pound designed to Shed dust and soil 
buildup wilhout waxing, something that 
should be welcome news to most luxury 
car owners. 

The Infinitl M30 sport coupe 
presents a somewhat more lamiliar 
aspect than its larger stable mate Al- 



ready established in the Japanese do- 
mestic market as the Leopard, the M3Q 
is aboul the size of a Chevy Camara, 
including a curb weight In the region of 
3300 pounds. 

The convertible version, which 
should make its appearance shortly af- 
ter the first of the year, will be about 200 
pounds heavier. 

The coupe will ride on a conventional 
suspension — MacPherson struts 
front, semilr ailing arms rear, with anti- 
roll bars at both ends — although this 
thoroughly familiar a rrangement will be 
augmented by Nissan's surface-sens- 
ing Sonar Suspension, 

With a 1 65-hp 90hc 3.0-liter V6 en- 
gine driving Ihe rear wheels through a 
4-speed automatic transmission, the 
M30's performance promises lo be 
good but hardly breathtaking, given the 
car s weight, which, like its exterior di- 
mensions, Is also in the Camara class. 
Braking performance, however, 
should be considerably belter than 
good, with 4 -wheel discs (vented front 
rotors, solid rears) and A&S as stand- 
ard equipment 

Like the 045, the M30’s inferior ap- 
pointments will put plenty ol emphasis 
on posh. Leather-clad upholstery is 
standard, as is a 4-speaker Bose 
sound system and a host of power- 
operated convenience equipment, 
including a 2-way sunroof. The option- 
al convertible top will also be power- 
operated. On the safety side of the 
ledger. Nissan will augment the M30's 
3-point front belt system wilh a driver's 
side airbag. 

— Tony Swan 
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tiuns tool of choice Nearly orte million 
fax machine of ail types were sold in 
1988. double that of Lhe year before. 
The fastest growing segment of the 
market is for machines priced under 
$2000 and sbcd so that they fit unob- 
trusively on a desktop. 

The rise of the Jo w- priced fas ma- 
chine is changing how r Americans talk 
to each other. The transfer of docu- 
ments has always been a part of busi- 
ness, and overnight mail was often 
the fastest delivery method available. 
With a fax machine, document trans- 
fers now take place in seconds. More- 
over, inexpensive fax machines allow 
workers to receive information at 
home instead of having to wait at the 
office for a late communique from 
headquarters two time zones aw- ay. 
So while the line between the home 
and office is blurring, it's to ih q w ? ork- 
er"s advantage in many cases. 

To date, fax machines have had 
their principle impact in Lhe business 
world. But the arrival of basic models 
priced under $1000 is having a broad- 
er impact outside of the office. Mom 
and Dad might have bought a fax ma- 
chine for business use, but ,1 umior has 
discovered that his favorite rock 'n* 
roll radio station is taking song re- 
quests by fax. Mom and Dad, mean- 
while, have discovered that the local 
supermarket has a fax machine. All 
they have to do is fax t heir grocery list 
to the store and the mods will be wait- 
ing for them. No big deal. After alt. 
they've been faxing their hutch 
requests to the delicatessen 
for < iuite a while. 



Choose a speed 

Fax machines have been around for a 
long time. The bulky, spinning drum 
devices of yesteryear, however, have 
now been replaced by small machines 
that electronically scan a document, 
convert the information into a digital 
format for easy handling, and then 
transfer the data to a special modem 
for telephone transmission. 

The best of this new technology is 
evident in Group 111 machines. Fax 
machines are classified into four 
groups according to how 
y transmit 



The cop*er-style 
top-loading Sharp 
UXSOjSlWJ Jets 
you fax bound documents. 



data. Group III machines transmit 
data at a maximum rale of bits 
per second (also referred to as 9600 
baud 3, A transmission rate of96U0 bps 
means that a typical page of data can 
be transmitted in about 12 .seconds, 
under optimum conditions. Transmit- 
ting conditions, though, can be affect- 
ed by l Kings such as faulty or noisy 
telephone linex. Mont fax machines do 
utilize some type of error correction 
circuitry in the event of a glitch- Prac- 
tical transmission speed is in the 
range of up to 4b seconds per page, 
depending upon the machine and the 
I no 1 1 ii ss ion co ri di tk> ns. 

Group I [I machines can fall back to 
communicate with slower Group II 
■. 2 - 101.1 in 7200 bps) machines still in 
Group I machines dating from 
1 fie early 1 970s are effect i vdy obso- 
lete Group IV machines transmit as 
fits! n.< 3 seconds per page and are 
used by high -volume institu- 
tions with private digital 
telephone networks. 

Within Group II I, there 
is a wide range of models 
made by manufacturers 
including Brother, 
Canon, Cobra, Pana- 
sonic, Sharp, Toshiba, 
Ricoh and Mur ala. 
Prices vary according to 
the number of features 
functions the machine of- 
fers. Not all of the features in- 
cluded in a machine have to do with 
fax tram; mission. The Brother FAX- 
liii-, for example, is a liny, integrated 
communications device. Listing for 
the F AX-fMJ also operates as a 
fill I -leu lured telephone, a personal 
copier and a tapeless telephone an- 
sw'erer capable of storing up to 11 2 
^ronfL of messages. 
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HOW FACSIMILE DOCUMENTS TRAVEL 



VOICE TELEPHONE 
With a Group-11 r 
level fax machine, 
dJgita I code repre- 
Jenllrlg lhe original 
Image tan be trans- 
mitted dvcf regular 
phone lines at 
speeds op to 
hits per second, 
average document 
Is keS I Z seconds EO 

travel. 



LINE 



AC 

POWER 



SENDING FAX 

Alter drFglnai document Is Inserted, a 
photo-elec iron fc pickup device scans 
lhe Image line by IFnp. Levels of gray are 
translated Into digital code for !r*ns- 
mission through the telephone line. 



RECEivrrvG FAX 
Receiving fax machine translates dig- 
ital code back to a pattern of grays. 
Ffn-IJke heating elements Inscribe the 
Image on therm al- sensitive paper at 
each line is received. 




transmitting features. The Mu rat a 
M1200, designed for the person milk- 
ing five to 10 fax trim emissions per 
day, keeps features to a minimum lo 
keep the price low. The offers: 

■ Automatic record keeping to moni- 
tor evert' transmission and reception. 

■ CCD scanning of documents up to 
10. 1 in. wide. 'Hie printer reduces in- 
coming data to 8.5 in. in width- 

■ Automatic or manual reception 
modes so that the machine can func- 
tion strictly as a telephone. 

■ Polling; in which the fax machine is 
programmed to cal! another location 
anti receive documents automatically. 

The CoHra P P-11 2, for the sake of 
comparison,, uses CIS scanning and 
offers a VOICE ALERT button so you 
can signal the other fax operator that 
you would like to continue the conver- 
sation after the fax transmission is 
complete. Normally, the connection is 
broken altera fax transmission. 

The more features it has. the more 
costly a fax machine is likely to be. 
Alternate features often included in 
fax machines are: 

■ Alternate dial, to send messages to 
a second location if the first number 
cannot be reached. 

■ Automatic redial, if the desired 
number is busy. 

■ An automatic paper cutter so that 
received transmissions do not appear 
as just one long piece of paper. 

■ Delayed transmission capability, 
to save money by transmitting at off- 
peak rates. 

■ Sequential polling $ij that a docu- 
ment can be sent to several locations 
either at once or at a later time, 

■ Confidentiality, so that a fax ma- 
chine will not receive transmissions 
unless the correct password is en- 
tered. This cuts down on junk fax, 

Fax machines are definitely here to 
stay, Prices should creep downward 
as time goes on . Lower prices will 
prompt even more people to become 
fax machine owners. So don't be sur- 
prised if your friends start passing on 
^^^their fax numbers to you 
soon. M 



Contact-image scanning gives [Jw Cobra PP-I 1 1 ( 1999| to to* profile. Voo supply the phone. 



How they work 

From a technical standpoint, all fax 
machines operate in one of two ways. 
In many instances, the original docu- 
ment is fed into the machine where a 
charge-coupled device (CCD) image 
pickup, like those found in cam- 
coni ers, scans the illuminated paper. 
The CCD imager, being relatively 
small, relies upon an array of mirrors 
that bounces the image into a lens 
where it can be read by the CCD, 

The second method uses what's 
called contact image scanning (CIS). 
The original document passes 
through a strip of LEDs. The reflect- 
ed light from the LED is captured by a 
fiberoptic link connected to electronic 
.sensing circuits, which then convert 
the pixels into an electrical signal. 
Fax machines that use the CIS sys- 
tem tend to be a little more expensive 
than their CC D cousi ns. 

Whatever the sensing system, a fax 
machine’s electronic circuits convert 
the pixels— the light and dark picture 
elements — into an electrical signal 
that represents the various shades of 
gray in the original document. Fax 
machines are often rated according to 
the number of different shades of gray 
the machine can transmit. A machine 
capable of transmitting as many as 6-1 
shades of gray will reproduce better 
representations of photographs and 
other graphic material than a machine 
callable of transmitting only eight. 

From an operating standpoint, 
however, there are few differ- 
ences among fax machines. In 
most instances, the original doc- 
ument is inserted through the 
scanning device for transmis- 
sion. Data lo be received is 
printed onto thermal paper 
stored on a roll inside the ma- 

Murata i M-t 200 j $900(1* a bask 
fax With built -In phone and 
few oilier frill*. It'* designed 
fqr low-volume application*. 



chine. The paper exits the machine as 
the data is received. Printing is actu- 
ally done by a stylus that tracks or 
bums an i mage onto t he paper. Stan d - 
ard roll size is 328 ft, and costs be- 
tween $4 and So. 

One operating variation, however, 
is illustrated by Sharp's UX-80 fax 
machine. The UX-80 ($1J99) operates 
much like a copier. The original docu- 
ment is placed fiat atop a dear plate 
for scanning. This makes the UX-80 
well -suited for transmission from 3- 
dimenatonul objects such as books or 
other bound documents. 

Features and functions 

Most differences among machines are 
in terms of features. Many fax ma- 
chines come with a built-in telephone 
—even inexpensive models such as 
Murata’s M1200 ($900), If you have a 
spare phone, you might opt for a 
stand-alone machine such as Cobra's 
PF- 112 ($999). As you can see, the ab- 
sence or inclusion of a phone with the 
fax machine has littie effect on price. 

More fundamental to price are fax 
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ERE was only one rule. 
Each bout was to be priced at 
$10, two or less, After that, it 
was lumri-Lo-hcad. no-halds- 



harred PM-style competition, or in 
this case econo cnmhaL. 



selves in terms of performance, de- 
sign and overall workman ship, Here 
are the lest results, 

Larson Ail American 

If the Larson All Amur it an 1HM70 



stern drive to u minimum. The AH 
American is a mime reintroduced to 
the Lareon line this year Many boat- 
ers will be glad rt V buck. 

Bay liner 1900 Capri 








The lest fled, ranged in kim* from 15 
ft to IB ft. Power went from 4H-hp 
oiitlxmnlsUj imt-hpslern<lrivep. Vet, 
despite the diversity , the bouts huii 
one thing in common: All were boat- 
moto i -trailer psickogcsv which meant 
they were integrated and engineered 
at the many far timer, 

Wisconsin’s lovely Luke Geneva 
server! ns mi r test haw* and we ran the 
bouts hard for three days. 
Data was collected with tape 
measure, radar non amt stop- 
watch. including a perform- 
ance-course time bused on full- 
speed runs on u quarter- 
mile. figure-eight leap, We 
didn't rank the bouts, be- 
cause of their dissimilarity, 
hut four boats clearly dis- 
tinguished them- 



was merely the driver's favorite 
< first -place finishes in acceleration 
ami performance-course times and 
secotid in top-end speed), it would 
easily vie for best - in- fleet honors. Hut 
since it was also the most conai stent 
overall finisher and voted best 
dri'SKint by the lest team, it practical - 
ly walked away with the title 

This doesn't mean the Larson is 
perfect* Some nits to pick are 
cramped I (‘groom for tall drivers, on- 
carpeted stowage areas, and tt non- 
slandardiae<9 trailer supplied on the 
dealer end of the sale. 

Bui these aiv minor. More impor- 
tantly, full -deck carpeting and vinyl 
padding keep bare fiberglass tn'a 
minimum. Flowing body lines arc en- 
hanced by integrated swim platform 
and bow rails, cleats and fuel fill. The 
radio'cassette is hidden in a lockable 
glnvebux and the stout engine cover 
keeps L he roar of the 1'iU-hp Merc 



Giving iN- Larson a run for top honors 
was the Bayliner 1900 Capri. It 
scored well in driving categories (sec- 
ond in uen-ieration and | te r forma nee- 
coursc times and fourth in top-end 
speed}, overall consistency, and (it 
and finish. Ami this for $200 less than 
the 1 , arson sticker price. 

In addition, Lhc Capri ranked first 
in Unable deck area, and first in stow- 
age space. Other features of note are 
plenty of logrninn hchind the side con- 
soles, full -(reck carpeting and padding 
to rlimimitr exposed fiberglass, re- 
cessed bow rails and cleats, rounded 
transom corners and well-placed 
entry/egress jntda. 
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PACKAGE PEALS 

Naturally, there were some short- 
comings, am *h +is an uncarpeted ski 
locker that ruos all the way to the bow 
where items call jostle out of resell. 
Others indude uru-irjjeted bow stow- 
age compartments, snaky windscreen 
angled perilously close to driver's 
head, and a canvas top without hidden 
stowage compartment. 

Still, the Capri is a top-performing 
boat and a solid value, which is what 
the package-boat trend is all about, 

Sunblrd SPL150 

Big things sometimes come in small 
packages. The 15-ft. Sunbird was the 
fleet's smallest boat, which accounts 
for last-place rankings in usable deck 
area and stowage space. It also camf: 
equipped with the smallest power- 
plant (4fi-hp Ev in rude SPL), which 
turned in backnuf-pack radar gun and 
timing runs. Bui it was the clear lead- 
er in an important category — price, 
which was^999* It wa* also a sporty 
boat with flowing linos and colorful 
h till graphics and u p ho 1st cry . 

Despite its lack of pow er, the Sun- 
bird hit 30. 5S mph, fast enough for 
waterskiing, and handled smoothly 
enough to beat two more powerful 
boats on the performance course. 

To a certain extent, however, you 
get what you pay for. Some of the 



problems we noted were flexing side 
windscreen*, shaky console seats 
with cramped kneeruom, minuscule 
stowage space, a wet ride in white- 
caps, and a poorly secured gu* tank. 

On the other hand, the interior hud 
no exposed fiberglass, the ski locker 
and stowage compartments were car- 
peted and, like the higher priced 
boats 1 it came with radio/cassette, 
swim step, boarding ladder, canvas 
lop | which store* upright! und many 
other package-boat features. 

Chris -Craft Cavalier 17 

Despite midrlle-of-the-pack rankings 
across the board, ihe Cavalier was a 
winner in value because it was solid in 
the most important area of all — fun- 
damentals, which includes handling, 
fit and finish and sporty good looks. 

It was surprising to the test team 
that the boat equipiral with a 130-hji 
QMC Cobm stemdrive (tied for larg- 
est engine with Larson) was fourth in 
hole shot and third in top-end speed 
and on the performance course. Per- 
haps this was due to a large prop, al- 
though rpm was normal 
Features of special note include 
hidden stowage for canvas top, re- 
cessed bow rails, carpeted ski locker 
and stowage compartments, remov- 
able cooler and the most complete 



array of dash-mounted gauges and 
instruments in the fleet. 

Problem areas were knee -banging 
consoles, unpredictable Forward- 
Neutral-Reverie transmission shift- 
er. anti a carpet section in the bow 
that was snap-riveted, seemingly a 
quick half-measure solution. 

Wellcraft 1 70 Sport 

As a In siit maker scoring big in high- 
performance boats and large cruisers, 
it's not surprising that Wellcraft isn’t 
focused on low-end packages. This 
may explain why the 170 Kporl pack- 
age was so spar tan in appearance and 
disappointing in performance, 

Fit-and -finish problems we noted 
were bare fiberglass in bow and on 
console, exposed screws on console 
supports in the deck, oversized vinyl 
pads that stuck out into the walk- 
through area, and exposed wiring for 
throttle and dash instruments. 

On the performance course, we 
found unusually stiff torque in the 
steering and severe caviUtiou in 
turns. Also, the boat bid a tendency 
to dig a chine and hook sharply if the 
t i river w as n h L care fu I . 

Although the 170 Export had back- 
of-puck rankings, it represents an ini- 
tial Wellcraft effort in Lbe low-end 
package-boat market. 





1 r ©ASS TRACKER 1 B00TF 



2. BAYUNER 1900 CAPRI 



3. CHRlSCR AFT CAVALIER 17 



LOA IB' Beam: SB’ Wt 1366 lb. Fuel *JT gal. 



LOA IB ir Beam 66 Wt : 1905 Ih. Fuel 31 qa\ 



LOA:1B l ir.tan:8rm KWIfr.FueTatflel. 



Usable P«k Area 70-6*6 sq. If Running 3 



Usable Pack Afeu iq. tl. Raring 1 



Usable Deck Are* 7p.50*q.lt. Ranking 4 



SEcrrtair? 34.36 cu H. huge n vowel I Ranking 2 



Signage 36-99 cu ft, copsous Ranking l 



Stowage i7-5S eu. IT., acceptable Ranking 5 



Top End 46.0 wiph Ranking i 



Top E no- 30.25 mph R3nkir>g 4 



Top End mwmph ftanflnny 3 



RoldShoHJ'25mph 8,70 sec. Ranking, 6 



HoloSN3Ea-Z5mpn 6. 53 *M. Ranking I 



Hc^eSnolO'25mpn 7.75 uc. Ranking : 4 



PoriOftnanM Course 37,02 sec, RanurngB 



PurForirtaoce Course 25.29 *«. Ranking 2 



Poricwmano* Course 2B.75SM. Racking 3 



FiL fi. Finish Spanan buCHjrt^r'uri lot T1$hing 



Fit ft F mi sal' tjoad workmanship nice touches 



FiS ft Finish: Superior lewgi4cJha& 



Decitiel Readirvg : 06 d B die 1 1 4 d B Jufll Itironle 



Dflcibel fleecing frBdBirJ-e 93 dB lull Ihroflle 



Decibel Reading fifidBidie B2 dfl fgnihroltlfl 



Tra-ler Ampn^besEwim ce-nrer Filler kiAgbynkg 



Trailer; Np^acfc. &U1 ligblgngijgh iplift 



T Filler ■ Supasti carder ri Ji-flf . winch, salary chain 



Price AgTesW S9999' _ __ 

Address- Tracker Marine, U3T5-C S Campbell 
Sprimgfiekl. Mtf6&a07. iBOQi BASS PRO 



PriCfl As T wind $9?95' 



Address Beyliner Marine. FQ Be* 24467, 
Sattfie W A 50124, (2061 435-55 7 1 



Minimal 

instrumentation 
fcHJt superior 
vIsIbtFliy and 
Jegroom 



Price As $9854 ' 



Address Chr^-Cratt, P Q. Bo* 9450 
Bradenlun. FL 34206. *613) 747-4100 



Mail Lumplele 
Instrumentation 
Out kneei banq 
JCfw and tramped 
console. 



* WumAatfw* E pfd? Bt &n» tf PM lea. 5*fM BQ 



[deal hlgh- 
mounted gauges, 
l-posmon wheel, 
compass and 

flasher 
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Ready to go on bind and water are 
[clockwise beginning with top boat tn ' - . 

trailer Chrii-Cran Cavalier >7, Bail Tracker 
T800TF, Bayilner I MO Capri. LarVJfi AIT 
Amerlr.in DC- ] 70, Sonblrd SPL 150 and I 
Well craft 1 70 Sport. 



Bass Tracker 1800TF 

In many respect ynu more bung 
fur yuur buck with the lug LS-fL Bass 
Tratkcr than with any hunt in the 
fleet. it Lomts with ;i lighled com- 
|>u>s, m-iiash Ihuher* three halt tuies. 
I.hjw - muunlin] trolling twu 

citing sea Is anil sparkling metal- 
flake finish. 

Nevertheless this low-tn-the-wsi- 



ier l imit jj L ive a wet-uml-witil rule in a 
eh 1 1 1 > am i sh < m w 1 signs nf trL-mua hi i w- 
tu-aft hull flexing- Cavitation prob- 
lems were severe an d frustralL^l the 
best efforts, to vnm-vl Lliein by the 
lest team and iUi < >M< ’ i ei'hnh'im 
On the plus side, the flat- hut turned 
boat was the fleet leader in top-end 
speed and seel ed well in stows Lge and 
i leek s jiaee , im( h nt a n t fu r Ilh he rmi j n . 



Despite the noted glitehes, the 
Bsiss Trite ki j r and the rest r if the fleet 
represent the <lau ntne of a new era in 
emrydevel boats. With these anchith- 
er all- in- one boats the listed priee is 
the Anal priee. No hidden rusts. What 
you see is what you get . ami whsa you 
get is a boat ready lugoncui loaded 
vi. ii h features that wore once consid- 
ered extras wi 




LOA , 1 7' Boom 8*' Wt 203 I lb- F ue ' 20 gn. 



LQA lS p arvB«m 73" Wl 12501b- Fuet 12 gm. 



lOa io'r8o*m arwi i&5Dib Fuse mq* i. 



Usable D&C* Area: 72.4S sq ft.' Ranking ; 2 



Usabla OK* Arfra 50.22 4q ft Racking' s 



Usafcflo Deck Atsa 67* EM sq.ft. Hanking. 5 



SlGwagje 20 27 cu. ft SuHiCwrU Racking A 



SlCwage 3.3Scu. Tt_, minimal Rank ng i 



Slowiige .20 EOcy. ft.. j-iloquLik 1 Ranking 3 



Top End 40.^2mp+i Ranking 2 , 



TepErd 30 .58 mp+i Ranking fi 



Top End: 32.50 mph Ranking 6 
Hols ShptO-25m[?o 7.4 &mc. Ranking 3 



HtfeShol 0-25 mph 5,99 set, Ranking 1 



Hote S^irt 0-25 mph e.ai i«. Banking 5 



PfrfQfjTisRoe Cour&e 25,22 Ranking 1 



Periofmence Course 27 04 wc Raking- 4 



Performance Cou rse 27.42«c. Ran^ng 5 



FiC & Finish: Headturning, voted best dressed 



Fil & Finish Minor gHtcnas. bul majnr value 



Fit A Finish: Rough edges ever, at price 



Dec-de^ Reading 67dBid*e 92 dB ^utl farD-ide 



Decibel Reading 04 dB idle. 90 dB iuli mrnltle 



□eqibe! Reading- 69 dB irtse, 90 dB *uNlhro1flo 



Trails: Onh^Ranalandflrdiiedijnil in Ileal 



Trailer Ngnwekled un|l, bul bwcenlflr foliar 



T raalgr Bunk Iradicf camtfld 10 maleh Deal 



PfiwAi Tested: 5 9M5* 



Price A& Tabled . $S$M" 



Pfiqe As Tesled $6W 



4. LARSON ALL AMERICAN DC-1 7Q 



6, SUNBlRD SPL 150 



fi. WELLCRAFT 170 SPORT 



Address WflllftahMuim 71 50BradenLdn Rd 
SAtaSOta. F L 34243 . W 3} 753-78 1 1 



Eiicellcrtl fdrward 
visibility due to 
high windscreen, 
slight obstruct I go 
OF g auges. 



Ador-ess LaffcdnBOals.W Mississippi ftWM 
Dr Lillit F^i.lAtl 66346, iit2S €3M461 



Address SuebrdBoa1s.234BShOpRd 
Cciumbi*. SC 2520 1 . 1603) 793- 1 1 25 



Good rhrottie 
posrtlon and 
visltirlty of 
gauges, hut 
wiring exposed. 



lop of wmdscreen 
cuts into line of 
sight, superb 
visibility of 

irtilrumurrLs. 
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A meaner, tougher, more powerful look for Chevy's hot Beretta coupe. 



TEXT AND PHOTOS BY CUFF GROWER 



T HERE’S no doubt Chevrolet has a hit on its 
hands with the Beretta. The car's distinctive 
styling sets it apart from the pack, and it's be- 
come the division's most popular seller. The 
trouble is, there’s not much to set it apart from other 
Berettas. So you constantly see yourself coming and go- 
ing. Even the GT model of the car is a common sight. 

One solution to this identity crisis is to personalize 
Lhe Beretta and give it a unique look, with more of a per- 
formance image. Helping us finalize the look of Lhe car. 
as well as fabricating the add-on pieces, was Bill Kolb of 
Spoilers Plus in Blauvelt, New York, who manufac- 
tures bolt-on body pieces for several of today's sporty 
cars including the Mustang and T-Hird. 

Our starting point was an '87 Beretta CL which we 
planned to turn into our own GT version. The first step 
was to determine w r hat the car needed for & more ag- 
gressive, macho look. 

We fell the front looked too thin and needed a more 
massive appearance. The sides of the car were too 
pinched in at the bottom for the look we wanted, and 
there wasn't enough visual weight in the body to coun- 
terbalance the glass area. -Just about every s(M>rty car 



today comes with a rear wing, so we also penciled in this 
addition to oUr body package. 

Spoilers Plus fabricated a number of full-size clay 
models that were fitted to the ear for evaluation and fi- 
nal adjustments. Fiberglass molds were then made 
from the clay mockups. 

We used fuel injection emblems from a '65 Corvette 
to recapture some of the flavor of the muscle age. 

The Beretta’s stock eggerate grille didn’t look hairy 
enough for our taste, so wc came up with a replacement 
of our own design with a more racy, straight-bar look. 
The front air dam was styled to complement the grille, 
with openings for small fog lights. It also brings out the 
bottom uf the ear for more visual weight without sacri- 
ficing any ground clearance. 

The sides of the stock Beretta bothered us the most 
as they were pinched in below the belt line. We wanted 
to bring out the low er portion of the sides about in. 

so the area w ould be even with the midpoint of the car. 
To avoid a Loo-massive look, we styled the area whth 
Ferrari Testarnssa-inspired fins. Because of the intri- 
cate detail work these side grilles required, the mockup 
to make the molds for Lhe fiberglass pieces was fabricat- 
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TRANSFORMING THE BERETTA 

Bolt -on body pieces give rNi popular Chevrolet^ wnofe 
new rook. Morded an Mood scoop resemble! Chevy i Old 
qqyvi Induction high performance hoods- Front air dam 
helpi create a mart aggressive tram end appearance. Fuel 
Injection emblems add Image. Ribbed side panels add width 
without bulk - J?ibs Aft similar to those used on Ferrari Testa - 
rossa and mute cooling air to the rear brakes. Low pc of ire- 
rear air spoiler adds minimal height to deck. 



cfl from wood rather than (.'lay. The side treatment con- 
sists of three separate piece* — the ribherl side spats 
which attach to the rear of the front fender and flow into 
the replacement nicker panel, which extends out ‘1 in. 
mntv than stock, and the rear-tjuarler deflectin'*. The 
main ribbed side panel attaches directly to the lower 
part u f l ht 1 stock clour skin. 

The rear-i jUarter deflector's attach to the hum per and 
hrjn^ out the width at the rear so it ap|>ears even with 
the front side spats. It all makes for smooth fluwing 
lines and gives the entire side a correct proportion. The 
deflectors also prevent dirt ami stones from chipping 
the paint. 

We didn't want Ln go too wild on the near wing. We 
liked the top of i hr deckin'! just the way Chevrolet did it 
and we wantei l to more or less mirror the existing lines. 

Wheels and tires wen the final touch, ami making an 
improvement here is as simple as a trip to the Chevy or- 
der book. We opted for the Beretta tiTU's lf> > 7-in. 
wheels and 1 he fat -JIJo.'iiBVfi Hi Goodyear Eagles. 

The 1 1 .till effect of 1 his relatively modest restyling is v\ 
whole new ]K±rsnnality for the Heretla with the hairiest 
muscle image this side of the '60s, PM 
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O NE HUNDRED differ- 
ent 747 b from all over the 
world are at New York's 
John F. Kennedy Airport 
this sparkling clear January day, but 
two are special. The first, with tail 
number N 633L’ 5 t is cleared onto Ken- 
nedy’s longest 14,000-fl. runway. 
"Northwest 17, runway 31 Left, posi- 
tion and hold." 

The pilot nudges the throttles for- 
ward, breaking the inertia of this 
giant weighing nearly 300,000 
pounds. The a in-raft carries 250,000 
pounds of fuel, a full load of 402 pas- 
sengers, and a belly full of baggage 
and freight. It creeps forward the 
first few feet on a journey that will 
cover 6300 miles and end in Tokyo, Ja- 
pan, 14 hours later* 

This regular daily Northwest flight 
will also go down in history as the first 
revenue movement of Boeing's latest 
cruise ship of the sky, the 747-100. 

The second special 747 to visit JFK 
this morning, N733, is 10 miles south- 

n 



cast of the airport, 3000 ft, over the 
chilly Atlantic, Pan American Flight 
101 from London is cleared for the 
approach to runway 31 Right. This 
747-100, with Clipper Pride of the Sea 
emblazoned on the front of its shiny 
fuselage, is remarkable in its own 
right. It is the first 747, of the roughly 
700 now in service, to be delivered to 
an airline. In fact, this January 13811 
landing is N733’s 17,000th since Pan 
American began operating t he air- 
plane in Jan miry, 1070. 

The 747-400 hears a strong family 
resemblance to the pioneer 747. Bui. 
from its vastly changed avionics to the 
very alloys it is made of, the 747-1 00 is 
a bird of a different feather. It offers 
more range, belter fuel economy and 
lower operating costs than any previ- 
ous 747. Its 8400-mile range almost 
doubles that of the original 747, and it 
consumes almost a t hi id less fuel per 
seat. Its engines produce a fifth more 
power than the original, and the 4(H) 
tames more passengers and freight. 



Comparing the first 747 with the 
newest version also provides an in- 
triguing glimpse of aviation past and 
aviation future— a chance to closely 
analyze almost two decades of prog- 
ress in the air. 

Prepared for takeoff 

As the Northwest captain turns the 
airplane to line up with 3 J Left, he 
looks back over his shoulder 200 ft, to 
check clearance and sees the wingtip 
with its distinctive 6-ft.-high winglet 
sweeping the horizon. The winglet is a 
major element in the 400's load and 
range improvements. To carry the 
additional weight over the extended 
range, more lift was needed and this 
was accomplished by adding 6 ft. to 
the span of each wing. 

That was about all the wings could 
be stretched, however, without caus- 
ing operational problems at the air- 
ports the 747 flies into. Hangars, 
docking spaces and even runways are 
only bo wide. 
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Commercial air transport takes a giant leap forward as the 747-400, with 
almost 1 million pounds of lift capacity, goes into service. 





The wingleis, jutting up an addi- 
tional l> ft. at a 29’ angle from the 
wings, provide the additional lift 
without causing clearance problems. 
They also enhance the airplane's aero- 
dynamics by cleaning up the wing-tip 
vortices, those tornadoes of air that 
come off the ends of all wings when 
they ’re pro< luring lift. 

in extending the wings, Boeing 
engineers were confronted with a 
problem. They knew that each 1- per- 
cent increase in w r eight causes a 2-per- 
cent reduction in range. By building 
the wings with new aluminum alloys 
used in the 767 and 7li7, and con- 
st rucii ng t he wi ngl ets ou t of graphite- 
epoxy material, they were able to 
nave 5000 pounds, completely offset- 
ting the weight which would have 
been required for the modification. 
The wingletf prov ide a fuel bum im- 
provement of about 3 percent. The 
400 spans 211 ft, from wingtip to 
wingttp — gaining an additional 2 ft. 
when it is loaded with fuel. 




The most ipgnfflcanr Improvement of the Boeing 747-400 un he found in the plane'; 
"glass cockpir, a futuristic sanctuary of multlhued cathode ray tubes. Reduced workload 
means that two pilots can operate the aircraft, ellminat Jng the Right engineer's portion. 
The key: Microprocessor; have reduced the number of switches. gauges and indicator 
lights from *71 to IAS. Computers control most of the 747-400 s flight. Including the 
landing. But they alio help pilots monitor aircraft systems. enhancing safety by allowl n-g 
flight crews to keep an eye on Baltic 
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BIG BIRD 



In the cockpit 

l J m Amlfi] 

for Runway 3) Right and the fir*t nfli- 
fiT rxtend* (hr- landing gvar In begin 
the descent, The 717 wus designed 
with Hi stpiiialt j wheels an its four 
main landing gear Ln rlitflribulc its 
weight aver a larger area. The big 
plant's exert less of a load on a runway 
than a lot of much smaller airplanes. 
As with all 747s prior in the 400, a 
S-ma.Fi crew- — two pilots am: I an engi- 
neer sitting sidesaddle— monitors the 
uppro&di of Pan Am 101 lu Kennedy. 
They scat) control jumels rrmUmiing 
nearly HUM) cumentitinal gauges, 
switches and lights. 

While it has undergone ;i tremen- 
dr.ius amount of upgrading in the 
74JK.HI hu ill's it has been flying, X733 
wa^ born at t time when the pocket 
calculator was high tech and persrumJ 
computers w ere niily a tar-off dream. 
Charles Lindbergh would feel at 
home in the cockpit of N 733, w ith its 
familiar round gauges. 

Blit the each pit nDIlfiMl-S is solne- 
thing else entirely. It is a seeunil -gen- 
eration glass cockpit. Its ambience is 
that of a videogame parlor, rather 
lhan an airplane. The two pilots get 
the majority aft he information they 
i u j i ‘i 1 fn si x cn If u-fi 1 1 S\>: ml had e-ray 
tubes. The ff7l lights, switches and 
gauges in the original 7 17 cockpit 
have been reduced tu 3H5 in the 
40b — less than in much smaller air- 
planes like the 737 and the DC-9, In 
lari . the engineer's control panel has 
vanished entirely along with the engi- 
neer. T he 747 has a --eiuiil cockpit 
crew . Hints in mudem airliners sire 
there more and mure in mi mi tor the 
performance uf the airplane than to 
fly it. Where the original 747 had 
three endmard computers, the -JlMt 
hsis lnfj mieropriK'essi irs, 

The Tragedy Of 
Flight 103 

A S THIS ISSUE went to press, a 
bomb located in ihe Forward cargo 
hold Of Pan Am Flight 103 was declared 
Iho cause of last December's Scottish air 
disaster involving Ihe 15th 747 ever 
conslrucled. 

thus, one of ihe mosi catastrophic air 
crashes in history became a murder mys- 
tery combining standard investigation 
procedures and forensic science 
Ted Lopaiklewicg oi the National 
Transportation Safely Board I old PM 
Ihat crash investigators customarily 
divide into teams to study a downed air- 
plane's structure, systems, maintenance 
and flight crew history. 

The keys to any accident investigation 
are cockpit voice and flight data recorders 




RcvEsed wing geomeUy meant nonstop 
flight from Los, Angeles to rrtdst points in 
the Pacific rim And Europe . 

Short final 

Clipper Pride oftht r Sen continues to 
rilidt- ilnwn Kennedy's T glide-slope. 
With gear extender I and flaps at 3<f . 
its nuse & high, v resting a .sight com- 
tnmi near most large airports, To the 
ol pserv- 1 1 r i * 1 1 1 he grin l m I , ii l( h j k s u.> i F i t 
is hanging in midair, Ili> spew I is 14U 
knots, u iKiint where a lot of jet air- 
craft begin to get ssquiiTely. hut its 
handling is ruck .solid. Over the fence 
and just prior Lo Lnuthilown. the 
speed of N 733. which, al 4ftn.O0'b 
[mum Is, is considerably lighter afhr 
its transoceanic journey In an Krig- 
him\ r will rleLTea^e to ] l?s knots, The 
stable slow-lligh t c Kara ct eristic, in 
f;icL P m tikes l he 747 the safest com- 
mercial airliner Lo ever fly. Most nevi- 
dents mreur during the takeoff and 
binding phases nf flight, and it is in 
t h i s regi me i if 11 igh E t ItjlI I h e 74 7 ex- 
cels. Another factor that makes the 
747 safe is the triple and quadruple 
redundancy of its systems. Complete 
Failure nf any one system in the 747 is a 



million- tootle possibility. In 3d mil- 
lioEL hours of (light over 10 billion 
miles, the 747 has carried 7fHJ million 
passengers in complete safety: That is 
Lo say that while 747s have been lost 
Lo human error and human interven- 
tion of more hostile sorts, no 747 has 
ever crashed (hie to a mechanical fail- 
ure, iThe only jmssible exception is 
the South African Airways Flight 
which went down in the Indian i Jeean 
after a suspicious fire, J 

The 71 7-1 1 ii i will in all likelihood 
continue the aircraft'* superb safety 
record. The newest airplane is even 
mure stable at slow speeds, due to the 
wingleUiind revised wing geometry p 
and systems redundancy has been 
increased. 

Into a new age 

Northwest 17 is d eared for takeoff, 
and the captain advances the four 
shiny new throttles. The Pratt k 
Whitney 40. r jij engines spool up and 
slowly begin to propel Lhis, She heavi- 
est aircraft ever to take off in com- 
mercisd revenue uperatir lit, down Lhc 
runway. Passengers and crew feel 
that familiar pressure in the seats of 
their pants as the G forces build. The 
high-bypass engines powering 
K’fi33US reside in redesigned nacelles 
and deliver 56,75(1 pounds of thrust. 
31 percent more than the 747s 1 origi- 
nal P&W JT9I)V, and uiv vastly more 
efficient. (Later 400s will also be iU- 
Ii vered with General Electric and 
Rolls-Royce engines rated at bHJMlu 
pounds of thrust. All engines and na- 
celles are interchangeable with Lhnsc 
aft he wi debody 7GT-) 

A i u pre i i e te r in i n ed h pe e d r gov ■ 
amed by weight, lemperattire and 
other factors, Northwest 17' 
eu pilot utters the first w ord 




u£s‘.ng Mylar-backed 
magnetic tape. They 
are located m siee! 
near the tali of the aircraft 

The continuous tapes record cockpil 
convoi^aiions and radio ttansmtesiORfi up 
lo 30 minutes before a crash The llighl 
data recorder monitors attitude, air speed, 
1 laps slats position, aircraft attitude and 
engine performance. Bolh ol Flight t03's 
recgirding devices ended abruptly. 

But bomb Ihoories were given addiliom 
af credence when British explosives ex- 
perts found telltale signs ol heat damage 
on a Kevlar lining in tho Forward 
cargo bay. 

Two techniques are normally used to 



detect microscopic residue of 
explosive materials: chromatography, 
which delects chemicals toy their molecu- 
tar differentiation, and mass spectrome- 
try, when ionized particles of a foreign 
substance are analyzed against ions of 
known materials 

Experts al the scene said Semtex, a 
Czechoslovakia n-made plastic explqsrvei, 
was the most likely material used lode- 
si roy the airliner. This type ol explosive 
can be easily molded into a piece ol lug- 
gage tor concealment. 

What can't be concealed, however, is 
Ihe brutal resull of terrorism — I he 2CMh 
century scourge that shows no shgn of 
abating. —Tint Cote 
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The bayc 747 profile became firmly - established on October 3 1 r ! 9?0 r wfift the 200 &‘s reworked uppef detic. The cha 
accommodated more lint and iMewss class paissrvjers, and fised She 747 ”s distinctive plartform for more than a dec. 
One 200 E was selected as the United States Strategic An Comnianci Advanced Airborne Cdfrwnand 1 Post A sairlfere 
tecefvef fafhng was added to ti*e 747 s ypper tihsttr,. along wrth 3 nose'nrsxjnted refdeisig receptacle. 



MAIN PASSEWGE S CABfN 
1 304 SEATS | 




said in the quiet cockpit since the 

takeoff roll beg^m, 4 H V I P M hi* saya* h* 
the s|M^-d hil> lft5, and then "rotate" 
shortly after as the plane passes Hi'} 
km rts. The captain brings the control 
column sinuotlily buck until the atti- 
tude i ndiml mi' i m i t tie t 'RT display 
shows a 14 single anti the nr jse wheel 
rises 70 f[. Hjff Lhe pavement. A few 
seen mis Inlet 1 , lifl ulT occurs and 
NiHtfUH begins Lri fly. 

As the altimeter winds past Hum 
Ft. , 1 1 ie captain engages the siut oil ight 
system and the airplane turns nut 
over the Athmtie p taking u|i — ■ appro- 
priately enough — a northwesterly 

heading. From 1 his point, until it 
lands at Marita Airport in Tokyo, 
N i irt h w esl IT will fly ent indy by com- 
1 niter If necessary \ it will even touch 
down by itself and brake autoniHLical- 
I y iuasmuiitii slop while tracking the 
railway centerline. The new carbon 
imikes in the 7 17-|nn are MOOjKjunds 
lighHTtbnri i Fu- s( re I tn'akos in earlier 
T 1 7s . riu-y’ re u | q n >se< i to o fft 1 r 

better slopping power anti increased 
longevity. 

Block to block 

As NijdiU 'S lakes t • IT. Tan Am Might 
Min juc ht-s i 1 1 y\\- u . The ca| it ai n has set 
itsEiLJiomatic brakisigsyslnn at M Kin 
I’M and ihe pkiur will nei-d only a por- 
Liunofthe llJKJfhfl. runway io stop. 
With maximum braking, spoilers and 
ToviTi-r i. hrusU NTttJ could stop ina> 
little as im ft , 

As Tan Am IU1 slows down, the 
passengers on the lefl side look out to 
see the newer nirphuw lifting off the 
parallel nth way. The only djffrivmr 
I h ey see is the 1 1 1 s t i 1 1 ot i v e to i ngle t s 
and the iHO-in. stretch of the upper 
r leek * to h jeh is ; ils 1 1 com mf m t o t he 7d 7- 
jiiiiiner. 

For all intents and purpose*, aside 
from its urigiusd It- hole upper deck. 
N7#t luoiks like a lira] id -new airplane 
ei mi it is really as good us new. to 
March 1 U.nm It emerged from its 
Is:, 00! i -hour, o-year lJ -cheek — done 
at Tan AnTs huge -I plain* facility m 
JFK w here every bil of paint was 
removed, every mU h holt anti Fastener 
was minutely inspected, and all sys- 
tems were chi cked and recheckutl. 
The I i -check 1 1 n ik two months oFlubor 
to complete Newer 7-17* require only 
one month for this service. 

Blit the newer atrpknses cost :s lot 
more money. N 7# trust million to 
I in v in 1 1 M il i . The [ ^ rit v tag o u N it t-U ' S 
is more like $\2h million. 

Yet wit h more and more f^ople fly- 
ing all over the world, there's 3d lot of 
work 'HU there for 717s of a, 1 1 ages. 
Durability and cockpit sdilvancenumts 
have made this 20-year-old design the 
< Li rpbtne a F U irnnm i w . m 



TECHNICAL HIGHLIGHTS 




B^sk dimensions of th* 74 J-40Q 
haven I changed from her order 
swings. But wkigtlp extensions 
andwtnglets — -adding 1 6 ft. to 
wingspan— Iwe increased range. 
(— 2 1 2 FT j Mr.- 




Engine 

Spotter's Guide 




h6 700 POUNDS THRUST 




GENERAL EL ECT FI 1C CFft OOC? 

r i ? 900 POUND* THRUST 




FTOLLE-ITDYCE RBZ11 

16 000 TUrfO SI 






How Winglets 
Work 



AIRFLOW ON WINGTJP 

without win q let 




OUTBpAfiD FLOW- 
ON LOWFR 
SUHFACf 



ABOARD 'iMLOVET 
-LO\C FROM LCrWFiS 

ON UPPER SURfACFTO 
%U KFACE i JPPE* SURFAC F 



FPRVIATON CH 

CONCfWATFn 

VORTEX 



AIRFLOW ON WINS TIP 
WITH WINGLET 




SEDUCED * RINGLET VOETEv 

INBOAJ 3 P FLOW ON RETARDS REDUCED 

UFF’fR SURFACE LOVE* 



External silhouettes and inrun 
variations characterize the 747 400's 
thrie engine dpiions. 



Wing extensions and winglets contribute 
to the W0 s range fund performance by 
reducing tJp vortex drag. 



Stopping Power 







EXISTING 747 



Current 
70 IN iVHEEi 



ST EH 6RAX£ 



FASTING trRf 

Steel brah e£ have 
arrested the 747 
since hta Inception 
in 1967. . . 



TIT-WO 



NEW IN WHEEL 



CAP0E>\! FH.AK£ 



LOW PROTUE TIRE 

. . . But newdlglrat. 
antiskid carbon 

brakes wve aimos t 
IflOO pacinch. 
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THE 



ART 




Collectors pay up to $50,000 for treasures from the knifemaker's 
hammer and forge that combine new technology with ancient skills. 



BY BUTCH WINTER; PM Photos by Jim Weyer 




it took JSO.OOO In gold and labor to recreate King Tut i dagger ftop|. Carving the eagle handle |ai»«| took 
flick Jenkins IOO hours, whfle two artists colJa-bdrated on the engraved ebony-handled hunter's knife. 
The Hornet joppoilitf Is a fantasy shsp-e In steel, amber. Cape buffalo and brass from Gil Hlbben. 
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THE ART OP THE KNIFE 



K NIVES HAVE ALWAYS been regarded as trea s- 
ured. even mystical. objects. Skill with a hammer 
and forge goes back thou sands of years. Perhaps 
l he most famous examples of refinement in knifemaking 
are the masterpieces found in the Tomb of King Tut. 

Among the objects buried with the Egyptian Pharaoh 
Tu Lank h a me n Mi H ) yeans agr i were L wo dagge rs . One has a 
blade of iron and the other a blade of gold. The handles of 
hoth are decorated with gold beads, turquoise, lapis lazuli 
and other precious stones, f l may see ns strange to us now, 
hut the dagger with the blade of iron, which wus extremely 
rare in King Tut V Lime, was considered the most valuable. 

Fantasies In heavy metal 

Thousands of years have passed since the original cull of 
the knife, hut Lhe old skills aren't forgotten. In fact, we're 
in t be midst of a major revival today. 

For example the King Tut gold knife was recently re- 
created by master knife-maker Buster Warenski, of Rich- 
field, Utah, for collector Phil Lobred The project took 32 
ounces of pure gold and five years to complete. The blade 
was re forged five times before Lhe proper treatment was 
found and the in laying, which includes handmade gold 
beads, was dour while usings* magnify mg glass. 

Whales this one-of-a-kind dagger worth? Lobred esti- 
mates that it cost $50 F 00!) in materials and workmanship, 
and he's already been offered $100,1100. 

Many of today's most complex and costly knives are 
mure like fine jewelry than weapons or tools. One such 
knife, made by GQ Hibben of Louisville, Kentucky, evokes 
the image of an insect in flight. 




Hambolll [right jhai a heavy Ifl-in. toof-rt«l blade, wh JHe lhe Persian 
Bowie ftat an ornate carbon-ifeel blade known b Danuscu it eel. 




the frl«#e of t he Spiral Dagger was palmtaklngly 

gr-qnjrvd into let unique shape Instead of being h*at«f and twtsted 



The 13-in, dagger, clubbed The Hornet, has a blade for a 
stinger, an exotic guard with yellow sapphire* for wings, a 
striped handle for a body (Cape buffalo horn for black and 
amber for yellow), and a silver butt cap mounted with ru- 
bies for a head and eyes. Hibben estimates that the knife, 
which took three months to make, is worth ahout $4000, 

Modern masterpiece* with an edge 

Hibben is the designer and maker of an even more famous 
knife, the Rambo III. Holly wood star Sylvester Stallone, 
an avid knife collector, commissioned Hibben to make a 
modern version of the classic Rowue knife for his recent 
movie "Ram bo III. 11 Stallone purchased six of the knives* 
but an additional .12 prototypes were finished. Of Lhese 
prototypes* one w as recently sold for $5000. 

Another modern classic made by Ralph Turnbull of 
Rockford, Illinois is an example of a hunting knife made of 
a Solid 10 in. piece of stainless steel that features detailed 
engraving oil Lhe handle, spine of the blade p a eh l ricasao, 
which is just ahead of the handle. The engraving Was done 
by Mid Wood* of Sierra Vista, Arizona, and the knife, 
which has ebony in the handle, is valued at $2000. 

Creative carving is another form of embellishment as 
seen on Kick Jenkins 1 10-in, eagle-handled kEiife. The han- 
dle* which took Jenkins 100 hours to carve, is made of solid 
ivory. The blade was ground and polished by Gordon John- 
son* of Houston, Texas, and features a guard made from 
nickel silver. Market value is $500. 

The Spiral Dagger, made by Ted Dow r ell, of Bend. Ore- 
gon t is another ivory-handled knife, but the blade, which 
was ground to make each surface slightly hollow* is where 
the real artistry takes place. All fittings and finishes on the 
15-in. Renaissance-inspired knife are immaculate and its 
value is estimated at $2700. 

The most difficult blade to work with is one of Damascus 
steel, which is found on the Persian Bowie, marie by Steve 
Schwartzer, of Palatka. Florida, The 9^-in. blade was 
made by heating a piece of high-carbon steel and a piece of 
low-carbon steel until they reached welding temperature. 
Then they were hammered together. 

The billet, as the workpiece is called, is then folded and 
twisted in various ways, and then heated and hammered 
again. This is done until there are as many as 1001} layers 
and a pattern emerges on the blade, in this case a delicate 
design known as Southern Damascus. The handle of the 
knife, which is wmrth about $2.i00, is made from stag horn 
and the face of a wizard is carved into the butt elld. 

The cult of the knife is alive and well today among a 
talented new generation of craftsmen w ho are attracting 
growing numbers of collectors willing to pay big money for 
modern masterpieces in metal . W 
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COMPARISON TEST 



ANYW HERE 

H DRILLS 



The newest and most 
cordless drills in a no-holes- 
barred confrontation. 

BV THOMAS KLENCK. 

Associate Home And Shop Editor 
PM Photos by Brian Kosoff 




| OT TOO LONG AGO. the odds wen.* high l hill anyone 
with any mechanical indin ation at ail had at least one 
“cordless" drill in the toolbox. 

Not only was the hand drill simple anil effective,; bat the power 
to drive it was, quite literally, always at hand. 

These days, however, it's the rare individual who hadn't replaced 
muscle with electric power. All you nerd iatm outlet — the little terminal 
I hat link.* us with the miles of electrical umbilical cord that wind back to 
Lhe generating station. Just plug in and you're phyxitsaily connected 
actually par t of the power grid. g 

No outlet nearby? Enter the ubiquitous extension cord. With thin, g 

you can easily carry your drill up a ladder to the roof— al which m 
point t he plug Jnv ariaii ly falls out of t he nu tkL ml 

Well, there is u compromise between your go- anywhere, jf / 
hand-operated drill and your powerful plugin unit— the _#/ 
ba! tory-powered cordless drill. And , judging by the 70-odd 
models now o fie red by major manufacturers, the idea 
is catching on. WeVe assembled eight of the best 
full-featured cordless drill. 1 - on the market today for an 
intensive hands-on comparison test. 

Basic Features 
Most cordless drills tiro powered by 
rechargeable 1.2- volt nickel cad- 
n i ium batteries (cells!. T he num her 
of cells determines the voltage of 
the drill, and higher voltage 
usually means more power. 

Drills are comtinsiilv available 

in 3. It, (!, 7.2.9. timid 12 volts. 

Drills below 7.2 volts iu'v ^ 
light -riuty units designed 
for occasional use. On these 
less ■expensive models, the but- 
teries are usually integral with Die 
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tool — when the battery is dead, so is 
your drill until the tool is recharged. 
Heavier 'duty models with independ- 
ent battery packs allow you to keep a 
charged pack in the tool while a spare 
U in the charger. 

Cordless drills are available as sin- 
gle-speed or 2-speed models. The 2 
speed models add a high gear for jobs 
that benefit from higher rpm such as 
boring small diameter holes. The 
higher gear also allows you to drive 
screws faster. 

In addition to fixed-speed control 
through gearing, manufacturers also 
offer an electronic variable-speed 
control that's activated by varying 
pressure on the trigger. This feature 
is invaluable for driving screws and 
can come in handy when using small 
drill bits. 

Another popular option is an ad- 
justable clutch for disengaging the 
motor at preset torques. It's handy in 
preventing overdriven screws that 
can result when using direct drive. 
However, if you’re only driving a few 
screws, ynu'tl probably spend more 
time finding the appropriate clutch 
setting than it would take you to do 
the job in direct drive. 

A reversing switch for removing 
stuck bits and backing out Screws is 
standard and most drills have an OFF 
position on the reversing switch to de- 
activate the unit. The drills also have 
a provision for chuck key storage. 

The tests 

For our comparison test, we chose 
tools with variable speed, clutch and a 
voltage rating of at least 9,t> volts. 



Where possible, we selected Lools 
that had two speed ranges and 12 
volts. With an average price of more 
than these tools are not cheap. 
However, we have seen some of these 
units discounted by up to 3b percent 
by mail-order suppliers. 

All of the drills will easily sink a V4- 
in. -dia. X 3-in. lagbolt completely into 
the edge of a 2x4. Move uptn : Hira. dia, 
and you’ve overstepped the limits of 
these tools. The extent to which they 
drove the heavier lagbolt was our 
measure of torque (see Driving Power 
chart, p age 1 38). 

We tested clutch performance by 
driving 3-in. No. 12 screws inLo a 2x4 
at each clutch setting. Generally, in 
tools with 2-gear ranges, the same 
clutch setting would drive q screw 
further in low 1 gear than in high. On 
some drills, this effectively provides 
twice the number of dutch settings 
than indicated on the dial. On other 
units, however, the difference was 
minimal and you can expect dutch 
performance to remain fairly consis- 
tent after changing gears (see Clutch 
Pe rformance chart, page 132). 

Charger notes 

Batteries tend to heal up during use. 
And, they shouldn't be charged when 
hot. The time it lakes for the battery 
to cool should be added to the manu- 
facturer's stated charge time to get a 
realistic idea of how long it lakes to re- 
cycle a battery. It may take you up to 
1 ¥i hou re to recycle a recent ly drained 
battery pack with a I -hour charger. 

All fast chargers feature an auto- 

matic' cutoff to avoid overcharging. 



After charging is complete, some 
models go into a trickle- charge mode 
to keep your battery topped up (see 
Cordless Drill Specifications chart, 
page 92). ^ 

UflKeTlrills that we tested, Bosch 
and Makita have very sensibly de- 
signed a chargerfoaUery system that 
works with different types of tools 
that they offer. Adding other cordless 
tools can save money in the long run 
because you only have to buy the 
charging unit once. 

Black & Pecker 1987 

While this singlc-s-peed-range tool ap- 
pears easy to handle when first picked 
up, it loses points when used continu- 
ously, Most disconcerting is the ex- 
cessive heat generated under Lhe 
metal front housing — it became liter- 
ally too hot to hold. 

The FORWARD/ RE VERSE/OFF 

switch is designed to be directly un- 
der the right thumb when holding the 
tool normally- Although operation is 
simple and convenient, having the 
sharp switch under your thumb for 
extended periods of time can be an- 
noying. Unfortunately for south- 
paw's, they’ll find the switch hidden 
under the palm of their hand. 

The clutch torque settings are too 
high for the normal screw swes that 
you’d expect this drill to handle. On 
the highest clutch setting, this tool 
drove the head of a 3-in, Mo, 12 screw 
right through a 2x4. The lowest clutch 
setting drove the screw over 1 in. into 
the wood. 

Although this unit wasn't spectacu- 
lar. Black & Decker has Introduced a 





RYOBI BD-10Z5VR 



BOSCH 971 VSR 



W 
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new Jine of Univolt heavy-duty cord- 
less drills. The Uni volt system is in- 
tended to power a wide range of B & D 
tools* While we were only able to test 
n preproduction model* it’s fair to say 
that we were favorably impressed, 

Bosch 921 VSR 

This tool was undoubtedly the Cadil- 
lac of our test group. All the controls 
operate smoothly and are convenient- 
ly placed.. The well designed for 
ward/reverse off lever makes 



driving and retiming screw* a breeze. 

Although the Bosch unit didn’t rank 
highest in any one area of our per- 
formance tests, it was generally near 
the top and we consider it one of the 
best tools for overall performance. 
Clutch operation te very consistent 

when moving from high to low speed 
a nd the torque settings seem to be cal- 
ibrated in a narrow range for light- 
duty screw driving — the highest 
torque setting drove our 3-in. No. 12 
test screw about l : Vi in, into the wood. 



Maktta 6093DW 

The Makita drill has the most unor- 
thodox housing design. The body is 
shaped so that It 1 * most comfortable 
w hen the second finger is on the trig- 
ger. Unfortunately, it's uncomfort- 
able to hold the tool any other way. A 
more general design would offer more 
freedom in ho w the tool is handled. 

The RE. VERSE switch is placed on 
the back of the handle near the Lop, 
While it's not as convenient as a trig- 
ger-bcatod switch, you'll never shift 




G£AR SELECTION 
Switch \ 



lUOTOtt 



VARIABLE- 

SPEED 

CO*JTJ?QL 



CLUTCH J 
MECHANISM ' 



TRIGGER 



no- VOLT 
AC CORD 



CLUTCH- 

CONTROL 



ANATOMY OF A 
CORDLESS DRILL 



FORWARD f ^ 

HEVERSEfOFF 
SWITCH j 
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I’M tUJSiRATID^ FT DQftf J 



ANYWHERE DRILLS 




I^OIt units with two speed ranges use a slid' 
log switch to change gean (right]. The Ma- 
nila iwllchi f left] must be rotated 1 BQ J . 




The dutch li mounted behind the chuck on 
the Porter -Cable, Black S Decker. Bosch, M0- 
waukeeand Sears tools That were tested. 




Skir and flyobJ dr I IU feature a dutch mounted 
under housing and In front of trigger. Drill 
must be turned over to adjust crutch. 




Lever-iyp<? ravening switch positioned near 
trigger J; common to Bosch, Mllwaukre H Por- 
ter-Cable, fiyobl. Sean and Skll. 




The Slack H Decker model ■ 9fl7 has a sliding 
FOflWA RD. 1 H EVE R SE.OFF switch. It's posi- 
tioned to be directly under the right thumb. 




The Maklta reversing switch Is a toggle de- 
sign with no off position. It s placed out of 
the way at [he back top of Che handle. 



it accidentally. This was the only 
cordless drill in our group that did not 
have an off switch. The top-mounted 
Rear selection switch must be turned 
180* to change gears. The switch rm 
our unit was too smalt ami stiff for 
easy operation. 

The dutch torque settings of our 
test tool varied widely from high- to 
low-gear range, While dutch torque 
in low range seemed a bit heavy, 
switching to high rangy give# you an- 
other level of lighter torque settings. 

This was the only tool in nur group 
that featured an electronic brake that 
stojH* the drill as soon as the trigger is 
released. The Makita also has over- 
load protection to help prevent motor 
burnout. This means that occasionally 
pushing the tool to its limits can be 
very frustrating— the tool repeatedly 
stops and you have to wait for the 
overload protection to reset. 



Milwaukee 0394-1 

One gets the impression that the 
EJCi*l4-l was designed and engineered 
by people who will use it every day. 
TheiVs nothing fancy or innovative 
about the design — the tool is simply 
compact, light, comfortable and 
downright sensible. 

However, the folks at Milwaukee 
have apparently decided to break 
from 1 he norm in their approach to lin- 
ing available battery power. In terms 
of torque., our tests show this tool 
ranking at the top. You don't get all 
this power from H.S volts without a 
sacrifice — our run-time tests show 
this tool at the bottom of the field. 

Tn make this tradeoff more accept- 
able, the Milwaukee engineers de- 
sign ed their charger to do its job in a 
half-hour— half the time of the other 
units. With two battery packs on the 
go, S here doesn't seem lo be any ap- 



preciable difference in tool availabil- 
ity between this tool and most of the 
other units. 

The clutch torque settings wore 
widely spaced and fairly uniform be- 
tween the two gear ranges. The high- 
est setting drove a 3-in. No. 12 screw 
flush and the lowest setting drove the 
screw about V4 in. into the wood. 

Porter -Cable 9850 

If you're looking for long run time and 
high torque, then this is the cordless 
drill for you. This is the best tool for 
large holes and heavy screws. 

Although this 12-volt tool has the 
largest battery pack and is the heavi- 
est in our selection it's still comfort- 
able to hold. The pack is held in place 
with a heavy spring-steel clip thai. 
also holds the chuck key. Removing 
the pack and key is no problem, but 

(JVfiw Of nt JJ-i} 



CORDLESS DRILL SPECIFICATIONS* 


MANUFACTURER 


MODEL 


PRICE 


VOLTAGE 


bathrv 

PflIGt 


DUARG t 
TIME (Hm. I 


SPEED 

RANGES Emm) 


CLUTCH 

POSJllQNS 


TRICKLE- 1 
CHARGE MODE 


IZ-VOLT 1 

CHARGER 


WEIGHT 

[Lfrfi | 


EXTRAS' 


i Black & Decker 


19S7 


52-30 


B.B 


560 


1 


D-eoo 


4 


00 




375 


A. D 


Botch 


021 V3FI J 


5223 


M 


549 


i 


Q-A0CI 0-900 


5 


yw 


v»>c- 


3,75 




Maklta 


6093DW 1 


5240 




S4fl 


i 


□-400’[ni«r 


& 


no 


yes 


4 


B D 


Milwaukee 


C304-1 


S243 


afi 


S51 75 


W 


EF35EKCM WQ 


5 


nd 


yes 


j ■: 




Porte r-C able 


EHSW 


S^TO 


T2 


S4g 


1 


0-4JM 


5 


yes 


no 


4,5 


B D 


Ryebi 


0D-ttE5VR 


$2T9 


9 5 


560 00 


1 


0 350 TM1 00 


4 


no 


no 


3.75 


D 


Sears 


11132 


SI DO 


o.e 


S2S&9 


1 


I 


3 


yes 


no 


3 




iES 


2735:114* 


52iO 


12 


562 


1 


; o-soao-isao 


4 


¥¥5 


no 


4 


KC 



"Ai! drills come tffllh baflery peck and charge* 1, li^iudvd wiLfi driM - A plaslic case. B - meial case, C' eJfira battery. A screwdriver bn ? Charaw ifcarupotf 
[fickle- Charts mode alter Iasi dibvge. 3. Cnargei available [haf plugs mlo car og&rel Ttghlef * Available' wtfh malal case as 921 VSFIK 5. Available wither! 
battery #nd clwgcr as 6093 O. 5. Avaiiabte with Srngh? battery pack .35 2735 fl2 



92 



POPULAR MECHANICS * MARCH 1 9B9 




HOME AND SHOP 



JOURNAL 




TH* tiller weighs Jurat 26 pounds, And, for fur- 
ther ease of cram port, has a carrying grip Jo- 
taled on the handles Just behind the molcx. 



Motor h® three speeds with Switch conven- 
iently located below throttle handle. Adjust 
speed twsed on sod condi cions. 



NEW TOOL 

ELECTRIC 

GARDEN 

TILLER 



BY BRUCE K1TZMEYER 

W HEN we first decided to try miL 
the new Mantis electric tiller, 
we wen* skeptical about its perform- 
ance. After all. how well could a light- 
weight nice trie tiller stand up to the 
rigors associated with tilling? But af- 
ter using it for several month a, our 
skepticism evaporated. This machine 
never complained as we at tacked soil 
filled with rocks, clay and gravel. It 
also excelled at digging deep holes for 
new tree plantings. By pulling hack 
on the machine, and by rocking it from 
side to side, tmr progress was steady 
and almost effortless. 

When this performance is com- 
bined with the quiet running of its IQ- 
amp electric motor, it overcomes all 
l he limitations associated with exten- 
sion curds. If most uf your work is far 
from a power source, this machiim Is 
not for you. We did, however, test it 
using over 2 U-U ft. of extension cord 
and the machine revealed no loss uf 
Ijerfurmance. Made by Mantis Manu- 
facturing. 145# County Line Road, 
Huntington Valley, PA ItKHK), it costs 
$359 plus shipping, including the So- 
ft. recoil extension cord shown in the 
photo at left. Various attachments are 
also available, including a dethntchcr. 
soil aerator and edger wheel. IN 




To engage throttle, push In yellow SAFETY 
SWITCH button and pul I back on throttle han- 
dle. Release handle and tiller stops. 



Tiller comes equipped with two iteel tine as- 
semblies. Tines are attached toe horizontally 
aligned dilveihaA with simple lock pint. 



To remove a line (or maintenariteof replace- 
ment, limply pull out the lock pin, then lift off 
the tine assembly from the drlvcshaft. 
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stored. And, when the went her keeps 
your spade and pitchfork Stile, you'd 
have yourmvn private retreat for put- 
ting mid indoor trims] rlanting. chi i res. 

We've designed our sLntie utility 
shet t Lu help make these dreams a re- 
ality. Ami, beruUse it's based un 
designs uf traditional si tine estate 
Inti Itlings uf the late l.sfHis, it's sure in 
acid elegance 1 1 1 your garden scape. 

The building is h ft. wide mu l 12 ft. 
Imig. AtuL althtjugh it looks Like solid 
stone through and through, we've 
simplified the job by using Tennessee 
limestone man u fact u red veneer 



PM PLANS 

SPACE STATION 



Our stone-sheathed utility shed fills the bill for both 
town and country gardeners who need more room. 



BY WILLIAM AND DIANE WINANS 



CuForptiotus ,iur r - : j’.-i r 
Technical art El, ii r : Tromt - or 



( H AT H( > MEOW NEK hasn't at 
one time wished for a dedicated 
too] storage shyd — a place away from 
Lht- house and garage where garden- 
ing tools and supplies could be neatly 
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Source LLm 

■ Suitimll III r«scF i i. -«iv.w I’in'ifR 1 

E 'ni 1 1 |n(II Pcuii-hi r t‘M K I tii \ 1(L'HtIi;i 

Atlmth. HAJMifMh 

■ Ctornirfcfrmi’-nt wimlnw: [,nui -ui:.i [’.htF'i- 

I ur|i „ Huaiitinjtf FnnliiU 111* . A2A Wmi.-tut 
Htl. . IlMrhpitijiu ( IH 1 l^i U! 

■ iViLli i vwi.nl n hi-jkl h i nig : Ijiui.-iiLnii I ‘.m- 1 fi - 

. Ill-' W. Aft At*.. I'urlSaMJlT I'KTJiU 

■ Trrtllf^rf I i mr-hl -nil e rnmnufiuttirrcl u ■ 
mvr shim: i iiruniiUi PriHltirL* Im 1 ., rSliofith 

Nu^hrlHi-.TNrai- 

II M rMidfli/ld wfwdiTnItii'il fVit-lhHril |bihrl- 

in If unci hEuhfviirr: ■!«!' >■ 1 '*prv ■ ■ S'l'ith 

Wicker th^.CKinipi, 1 LftnuMi 

■ liarden Nif+lsjIVilpTt-riiitt'rHuniwHn 1 !^ . 
Ekis : ir^ p i. 3*m TLuSmiiil Avc , SSUnmnnivIrm n, 
E fc A min i 
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stone. This is applied t svpr ordinary 
2s 4 stud walls t hit t have heen 
sheathed wit h l W* -in --thick orient fid- 
strand waferbnarrt bincl covered with 
wire lath. 

Although costa can vary, you 
should be able to buy the same materi- 
als that we used for about (21HKJ. 

The large Dutch door openly wel- 
come* your tiller, lawnmower or 
a now blower and when the weather is 
fine, you can open the Lop half for ex- 
tra sunlight ami fresh air. 



On the inside, we've covered the 
walls with Vi- in* -thick w'oodgrulned 
Peg-Board so everything can be hung 
just where you w ant it. And. a smalt 
loft can be installed to increase stor- 
age capacity. Topping off the pi-oject 
is a charming hip roof that eliminates 
the need for the gable end const ruc- 
tion, found on standard roofs. 

Our plan sheets dearly illustrate all 
the construction details and the plans 
come with a complete step-by-step in- 
struct ion booklet . m 



1 tow To Order Finns 

Etaim fur I J M fc js jhinjiH atnnu uinliiJilrlLjiu 

nuisist uffetir 17 xlJjtin.draftingahectii, 
iii ili-tiLiltNEH-fi^f twtmcthin immi4ttl s unit 
:i t LittrpIpU* miitcnaE* lint. A ringk- net of 
|il hum core? £ Ih.hLI. If yrnj ncprf another 
mt nf pkiu* lo file fciru ImLIilmg iiermil Or 
Iii rfyc Os ii (untrvrtQr, each fliidiLkmut j*el 
will mat fill when ihli'iIiiiRimI with the 
firhi. set. Si fc rKlynurthccli nr money urder 
ta ^iniieOutbiiUdliiu;, Pnprmn Ain 
' i LAN M'S, Hi] 4. Itftdio Oty Slat ton, 

New Yin'k, NY UilriL 



T OOL TEST 

Grit-Edge Blades: Tackling The Tough Cuts 



W HEN it comes to cutting 
extraordinarily tough 
materials, such as hardened 
ft ted » cast ire i ii, cc ramie tile, 

glass and fther-rdtifu refit) ce- 
ment, ordinary blades just 
can't cui it. For these demand- 
ing situations, try a super- 
tough Grit-Edge blade. 

A Grit-Edge blade's cutting 
edge is made of thousand* of 
tiny tungsten carbide chips 
that are bonded permanently 
to tough alloy steel We tested 
a Grit- Edge hacksaw* blade, 
rod saw, sabre saw 
blade ami hole 
saw. and the re- 
sults were re- 
markable. 

The rod saw is 
an alloy steel rod 
that's surrounded 
completely by car- 
bide grits. It's 
great for making 
curved cuts in co- 
rn m i c tile, glass, CJ Die up of xi hack saw h lade sh Owi thou - 

s h cot st CC I and raids of tungsten carbide chips. Since there 
slate. The *abre are noieeih, blade cuts in boih direct ions. 



saw blade and hole saw both 
made quick, clean cuts in ce- 
ramic tile— no easy chore! 

As you may have guessed, 
such superior performances 
do cost extra, A 13-in. Grit- 
Edge hacksaw blade costs 
about $r>. A in- in. rod saw goes 
for around $2,811 Sabre saw 
blades cost SMOeach. A V/±- 
in.-dia, hole saw costs about 
327. The mating arbor and 
high-speed steel bit costs $10, 
To cut ceramic tile, you'll need 
utar!^^ tipped bit for the ar- 
bor* That costs an- 
other SB* 

Despite the pre- 
mium paid, Grit- 
Edge blades out- 
perform any blade 
that I've ever test- 
ed for making 
tough cuts. For 
detail* contact 
He mgr it Corp. t 
929 Hamtim Avn. r 

Ciiffin^ glni5 v in this b wincjjg. would Bridgeport, l T 

be \ mposi i bfe with a c on vent \ onal blade . f >( tS . 

Grit-Edge blade cuts without slipping. —Ro Capotoslo 




Tough-curt ing Grit-Edge blades toms? in a variety of SgtfrS and 
iryFes, ducting edge Js made of durable tungsten carbide chip*. 






Rod taw is excellent for making Irregular- 
shaped cuts In tile, glass, marble and hard- 
ened steel 1 , m shown- Fits standard hacksaw- 




Grit-Edge sabre saw blades cut ceramic Ule 
easify tor perfect -l$fc InstaNailons. Blades cm 
most masonry and abrasive rnalerlals- 




To ait round holes In file. slate, brick, day 
pipe and steel, try a Grit-Edge hole saw. 
Available In sizes From V* In- to Vfi \n. dla. 
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HEAT 

PUIMP 



HOW IT WORKS 



BY THOMAS KLENCK 
Associate HDrne 
And Shop Editor 
PM Illustration 1 , 
by George Relseck 

I F YOU HEAT 
your home with oil, 
gas, wood or coal, 
perhaps you've noticed 
that at the end of each 
winter all the fuel 
gone. 

, so is 
as Song as 
you ve access to an ade- 
quate and economical 
fuel supply, the system 
works. However, re- 
cent years have shown 
us that fuel supplies are net inex- 
haustible, Anil as they become scarce, 
the price grres up. 

There is an alternative way tu heal, 
your home that, except fort he energy 
it requires tn power motors, use? 
none rjfthcae traditional fuels. That 
alternative is the heat pump. 

You may have heard l hat heal 
pumps take the heat from l he cold 
outside air and use it to warm the in- 
side of your home. You shouldn’t feel 
alone if you find this concept difficult 
to grasp. After all N it's cold outside 
—and if there w:is a ny heat there* ytm 
wouldn’t need to keep stoking the fire 
or turning up the thermostat. Well, 



coil— 

EVAPORATOR 
IN WINTER, 

COM3EN5 Eff 
94 SUMMER 

Basic air-to-air heat pump moves neat from outside air to 
Inside air during winter. In summer,. refri gerant Hqw Is 
reversed at 4-way valve to remove indoor heat. Fan and 
blower move air across colls and accumulator stores 
refrigerant. System shown Is called a split system became 
each tolf is mounted In a separate homing. 



the simple fact is that there is heat in 
the outside air — even in the depths of 
winter. If you go outside on a winter 
day you may feel cold, but this reflects 
the level of heal at which you’re com- 
fortable. Hot and cold are sensations, 
but heat i^ a measure of energy. 

Simply pul, a heat pump is a link be- 
tween two distinct areas of heat ener- 
gy. Its function is to take some of the 
energy from one area— thus lowering 
thb area’s heaL level, and then to de- 
li ver it 10 the other area. 

You may not realise it. hul you 
already have a heat pump in your 
kitchen — your refrigerator. Heat U 
moved from the air inside the refrig- 



erator to the air in the kitchen. Air 
conditioners take heat from the inside 
of your home and deliver it outside. 
Reverse the process, and you're mov- 
ing heat inside, while cooling the out- 
side air. This reversibility means that 
heat pumps intended for healing your 
home are usually designed to cool it as 
well. A heat pump can offer ye ar- 
round temperature control by simply 
moving the heat as required. 

Heat always moves from a warm to 
a cold medium. In a heat pump, a me- 
dium railed the refrigerant is brought 
tu a temperature well below lhat of 
the outside air. Heat energy in the air 
then moves to the refrigerant* 




CONDENSE 

REFJBGERANT 
UDm HEA! 
TO AM 



EVAPORATING 
REFRIGERANT 
PICKS UT NEW 
FTSOMAW 



ABt LOSES HEAT 
TO EVAPORATING 
REFfflQHIANT 



'■rWAY 

VALVE 



4 WAY 
VALVE 



In summer, Indoor heat moves la refrl geram mat has e vapor ared fn winter. 4-way valve reverw>f flew. Outdoor coll becomes evapor a- 
anri coaled dawn. The refrigerant Is then pumped through rewnpres- [or to gain heat and Indoor toll becomes tondemcr to release heat, 
sor and condenser coif wnere increased heat moves to outdoor air. Expansion valSw redute* pressure to facllFtatt evapor atiem. 
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To achiew it* low temperature, the 
refrigerant is allowed to evaporate, 
which lowers its heat energy, Jf 
you've ever applied rubbing alcohol to 
your -skin, you've seen the effect. As 
the alcohol evaporates, the heat of 
your body moves to the vapor and 
your skin feels cooler. Pan of a heat 
pump is the evaporator coil where the 
refrigerant, after passing through an 
expansion valve that reduces pres- 
sure, evaporates (boils) and picks up 
heat. In the heating mode, the evapo- 
rator is outside the house. 

Most heal pumps use a refrigerant 
that vaporizes at a very low tempera- 
ture. Freon 22, for example, boils at 
-21 .T F. But, to get the refrigerant to 
evaporate, it must first be liquefied. 
This is accomplished by utilizing a 
simple principle, namely, the point at 
which a refrigerant evaporates or 
condenses varies with the pressure 
applied to it. This phenomenon can be 
seen in the operation of an ordinary 
pressure cooker By maintaining high 
pressure inside a vessel, water will no 
longer boil at 212* F t hut will remain 
liquid at a higher temperature. 

In the same way* by pressurizing 
the refrigerant, its normally low 
evaporation point can be raised so 
that it liquefies or condenses at a high- 
er temperature than normal. 

The pressure is achieved by a com- 



pressor and the condensation Lakes 
place in a condensing coil. After the 
evaporating refrigerant has gained 
heat from the air outside your home, 
the compression and condensation in- 
crease its heat level to a temperature 
higher than the air inside of your 
home. The heat then moves to the 
cooler air and your house is warmed. 
After giving off the heat, the refriger- 
ant moves to the expansion valve and 
evaporator coil for another cycle. 

To run as an air conditioner, the in- 
side air is treated as the heat source 
rather than the outside air. The in- 
door coil becomes the evaporator and 
the outdoor cod acts as the condenser. 
This is accomplished by a 4 --way valve 
that reverses the flow of refrigerant. 

Most domestic systems are air-to- 
air systems — heat moves from one air 
medium to another. In the heating 
mode, the outside air is the source of 
the heal. This means that the lower 
the outdoor temperature, the less 
heat your unit has to work with. In 
northern areas, it's not unusual to 
pair a heat pump with a traditional 
heat source that helps out. 

Heat pumps don't necessarily need 
to use air for a heat source. The evapo- 
rator coil can be installed under- 
ground below the frost line, or in a 
well, lake or river , These alternatives 
provide a more stable source of heat . 



The efficiency of a heat pump is 
measured by the amount of heat 
(BTUs> u provides your home, divid- 
ed by the amount of electrical energy 
(in BTUs) needed to operate the sys- 
tem. The resultant figure is called the 
coefficient of performance or COP. 
Electrical resistance heating, for ex- 
ample, has a COP of 1, Hy compari- 
son, a heat pump with a COP of 3 
would use one-third the electricity to 
product the same hEiat. 

However, the COP rating corre- 
sponds to a stifle heat source tem- 
perature. Assume that the air inside 
your home must be brought to W l F. 
Heal pumps typically have two COP 
ratings: one that !ndi cates efficiency 
when the air outside is IT F and the 
other when Lhe air is 4?* F* The lower 
the temperature, the lower Lhe COP 
and the more that you'll pay for heat. 

In contrast, the efficiency of gas, oil 
or electric resistance heat production 
is not affected by the outdoor tem- 
perature. The cost per BTC is con- 
stant. The amount of energy that you 
use from these sources is more related 
to how wed-insulated your home is. 
While heal pumps have been used 
effectively in most areas of the coun- 
try, their unique qualities make them 
rtircLarly relevant la locales where 
tb heating and air conditioning are 
of equal importance. m 



VIDEO PREVIEW 

NEW FURNITURE 
REFINISHING TAPE 

F OJi THOSE OF YOU who would like to try your 
hand at some furniture refintshing, 1 cafdt think of 
a fetter introduction than Bob Flexner's Reftttixhitig 
Furniture videotape. It runs about GO minutes and is 
loaded with authoritative tips, techniques and prod- 
ucts that should yield professional results, even for 
the fejginner. His approach is very fast-paced and 
ci i vers a k it of git At m 1 A long l he w ay , h e comb i nes a 
genuine sensit ivity for old furniture with a healthy 
dose of good common sense. If he has a bias, it's 
one that I share, namely it's btdlertorej>air — and 
preserve — an old finish than to replace it with a 
new one that will have much less cfUiraeLeix The 
tape includes a lh-puge companion booklet thai 
covers safety issues, suppliers and other refer- 
ence material. II costs S32. !"j postpaid and is 
available in both VHS and Beta formats. Or- 
der from the Taunton Press, G8 South Main 
Si,, Box NVwlowri. UTfHi47U- 

— Steven Willson 
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to Install GFCI retBplSHL\v r shut off power, 
pull out eaiiLlog receptacle. and check for 
current Between black term Inal and ground. 



Using proper wire nuts, attach Incoming 
black and white wires lo GFCI Hne-iide lead, 
and outgoing wires to load-side leads. 




GFCI breakers ?re idenlifled by a test button 
and a dedicated neutral conductor, which on 
this model is the colled white wire. 



GFCJ adapters are also available. To install, 
remove covering plate, prog Into existing re- 
ceptacle and secure with the center soew. 



W H HAVE all heard of elect men- 
lion* resulting frum a radio or 
hair dryer falling int,u a bathtub. Rut 
fewer of us may be aware of the threat 
posed in the kitchen or ouUUIe the 
house when working with elec- 
tric appliances or Loots. The 
truth of the matter is simple: 
Water and electricity are a bad 
combination. It is, however, 
reassuring Ln know LhaL such 
tragedies are completely un- 
necessary today. Inexpensive 
and easy-to-insUi) ground 
fault circuit interrupters, 
called (jKCIk, are designed Lo 
keep you from harm’s way. 

A GFCI senses the slightest 
imbalance between the hot 
and neutral sides of a circuit. If 
we, and the water a round us, 
were to divert current from a 
circuit, the GFCI would sense 
this irregularity and interrupt the 
flow of electricity within Vin of a sec- 
ond. The National Electrical Code 
now requires ground fault protection 
in sill hath outlets* in ail kitchen out- 
lets — within 6 fl, of a sink — and in alt 
outdoor receptacles. 

How can yon tell if you have GFCI 
protection? It's usually pretty easy. A 
GFCI receptacle — like the one 
shown— will have a TEST ami a RESET 
button cm its face. If you find no test 
buttons, check yuur main service pan- 
el. Your home may have ground fault 
protected circuit breakers. These, 
too* w ill have test button#, in addition 
Lo dedicated neutral conductor#. 

If your hump b without GFCI pro- 
tection. you'll have three choices, Buy 
a surface-mounted adapter, for 
around S20. that simply plugs into an 
outlet, giving you protection at that 
outlet only. Secondly t replace a stand- 
arc! receptacle wjth a GFCI recepta- 
cle, about $13 p and have protection at 
that outlet and at all outlets following 
it on the circuit. Finally, you install a 
ground fault breaker in your service 
panel at a cost of around $40. 

For most of us, a GFCI receptacle 
is the most appealing option. As most 
homes have separat e bath and kitchen 
circuits, you'd need at least two $40 
breakers. By placing a G FCI recepta- 
cle early in a circuit, you'll protect 
several outlets for only $10 a circuit. 
This receptacle hookup is shown at 
lefL Keep in mind that the line-side 
leads of the GFCI should he attached 
to the wires that come from the ser- 
vice panel and the load-side leads are 
attached Lo the wires LhaL feed Lhe 
other receptacles in the circuit , w* 
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HANG 
TOUGH; 



The 1989 Dodge Raider. It's everything you'd 
expect from a rugged import sport utility. It's 
also a lot more than you'd ever imagine. An 
available new fuel-injected V-6, On-demand 
4WD. Inside, a wide range of 
amenities like wall-to-wall car- 
peting and ducket seats turn 
this tough 4x4 into a smooth, com 
fortable pleasure craft. So when it comes to standards, our Raider leaves every 
other Japanese 4x4 in the sticks? And that's tough luck for the competition. The 
Dodge Raider. Because when you're really tough, you know it. 

♦Bawri on 'SB cwnpalfifte elatn \ 89 cwnpe tttiw rtata incomptete at lime of pplnnng ■ BUCKLE ttP FOR SAFETY. 
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THE BETTER HOME 

How To Maintain 

GARDEN TOOIS 



BY ROSARIO CAFOTOSTQ, Contributing Editor; PM fffuscrarfons by George Retseck 




A S FEBRUARY melts into 
March and old man winter'd 
chilly grip begins to loosen 
and slide away, our thoughts turn to 
springtime, warmer weaLher and out- 
door activities. To millions of home- 
owners, spring also means gardening, 
landscaping and lawn care. 

To some, these chores are consid- 
ered a hobby and cause for excite mcnt 
and anticipation. To others, they are 
simply just that, chores. However 
you look at it. it makes sense to keep 
lawn and garden hand tools in tiptop 
shape. Simple routine maintenance 
will pay off in safe, effective and long- 
lasting tools. If this isn't incentive 
enough, check out the cost of new gar- 



den tools during your next trip to the 
hardware store. You may be sur- 
prised just how much a good shovel or 
garden rake costs these days. 

Here, we show how in maintain and 
repair 12 different lawn and garden 
hand tools. Also, how to repairer, if 
necessary, replace a wooden handle. 
Plus, for those who own a red-type 
push iaw'nmower, we show' an easy 
way to sharpen the blades. 

Of files and stones 

For most sharpening jobs, a Tine or 
medium-fine single-cut file will suf- 
fice. A coarser double-cut file can be 
used when heavy stock removal is re- 
quired. If an edge is badly nicked or 



damaged, use a bench grinder to re- 
shape the edge. Then, sharpen the 
cutting edge with a file or stone. Re- 
gardless of the sharpening method 
you use, be sure to maintain the tool's 
original, factory -ground bevel angle. 

The proper filing technique is a 2- 
hand job. as shown in the illustra- 
tions. Apply pressure on the forward 
stroke only. Lift the file on the return 
stroke. Use a file card or wire brush to 
dean the file. 

Sharpening stones come in various 
shapes and sizes in fine, medium and 
coarse grits. Stones may be used in- 
stead of a file or in copj unction with 
one. Always use lubricating oil on a 
alone to float away metal particles. 
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1 1 Repair spilt handle with epoxy adhe- 
sive. Wedge open split with a nail: Mix 2- 
part glue and spread It In spilt with a stick. 



1 Ex! end the useful life of tools by remov- 
ing rust immediately. Use a wire brush or 
steel woo! to expose clean, bare metal. 

Sharpening edges 

■ Hoe — A hoe’s cutting hove] is on 
the outside surface of the blade. Se- 
cure the hoe in a vise and. using a sin- 
gle-cut file, such as a mill bastard file, 
sharpen the edge. Be certain to main- 
tain the original bevel angle. Also, ad- 
vance the file forward and laterally si- 
multaneously so that each -stroke Hies 
across the entire edge. 

■ Shovel — Before sharpening a shov- 
el, inspect the blade for rust. Remove 
rust clown to bare metal using steel 
wool or a wire brush ( Fig, l ). To deter 
further rusting, apply a thin protec- 
tive coat of oil to the blade with a soft 
cloth (Fig, 2). 

Since a shovel blade often has a 
damaged digging edge (due to sur- 
prise encounters with buried rocks), 
it may be necessary to start filing with 
a coarse double-cut file (Fig, 3). Con- 
tinue filing until all nicks and dam- 
aged spots are removed. Then, select 
a medium-fine, single-cut file to 
sharpen the digging edge, 

■ Grass/weed cutter — -The easiest 
way to sharpen the corrugated blade 
of a grass/weed cutter, also known as 



T 2 HoW glued -up split dosed with tape. 
Be careful not to lifuttie out ton much 
glue. Leave the tape until the glue Is cured. 



IS Smooth rough spots on wooden han- 
dles to reduce the chance of getting sprin- 
ters. Work sandpaper strip back and forth, 



2 Wash off caked- on dirt and mud. Then, 
use a soft, dean cloth to apply a light coat 
of ol r to protect the metal blade from rust. 

a grass whip, is to remove the blade 
from the handle and screw it to a wood 
block. Fasten the blade so that one 
edge overhang* the block slightly 
Then, clamp the block in a vise. 
Sharpen the edge with a stone or sin- 
gle-cut file. Advance stone or file on 
the upstroke a^*hown m Fig. 4. 

■ Pruning shear — The small, curved 
jaw of a pruning shear is best sharp- 



1 C la mp ih qv-p 1 to a bench , for sharpen- 
ing. Stan with double-cut fNc to reestablish 
bevel. Sharpen edge with a single-cut Me. 

ened with a small stone tFig. 5), 
Stroke the beveled edge in continuous 
sweeps. If a wire edge (burr) forms on 
the back of the jaw. hold a stone flat 
against the jaw and mb lightly. 

■ Hedge clippers — Sharpen hedge 
clippers with a fine, single-cut File* 
The secret is to file in straight strokes 
across the cutting edge while holding 
the file perpendicular to the blade 



7 Disassemble lawn trfger and remove 
bum from circular blade with a Pat stone, 
Sharpen the teeth with a One Hie or stone. 



1 Use coarse stone to reshape cutting bev- 
el on 9 hatchet. Then, hone edge with 9 
fine stone, Rest hatchet on a wood block. 
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A Sharpen hedge clipper i with a fine. Jin- 
gle- curt file. Secure clipper? I n vise and make 
straight. in-line strokw across tire blade, 

■ II atehet— Sharpen a hatchet first 
with a coarse stone to redefine the 
culling bevel. Then, hone the edge 
with an ne-grit stone. Held the hatch- 
et against a wood block during sharp- 
ening to stabilize it (Fig* 8), If the 
head Ls louse, drive a steel wedge (sold 
at hardware stores) into the end of the 
handle, as shown in Fig. 20. 

■ Baw saw — Cutting green wood 
cause# the teeth of a bow .saw to lose 
their set which, in turn, reduces the 
saw’s effectiveness. Using a saw seL, 
reset the crosscut teeth (Fig. 9). Note 
that the raker teeth— the double- 
pointed teeth — are not set. To sharp- 
en the teeth, damp the saw blade in a 
vise and use a triangular file to sharp- 
en bevels on each crosscut tooth (Fig. 
10), The raker teeth aren't beveled- 
File them straight across. 

Handle repair 

It's very important that ail tool han- 
d les fit secu re I y . N e ver use a t oo l with 
a loose H split or cracked handle. Note 
that some minor splits can be re- 
paired, as shown, while in other 
cases, the handle must be replaced. 



1 4 Using a doth, rub boiled 1 1 meed oil 
Into the handle to make the wooer weather 
rectstam. Repeat this treat men! annually. 



14 Using a ballpeen hammer, drive the 
fork onto a new handle. Be sure to hold the 
handle off The floor while hammering. 



4 Sharpen weed cutter's blade with sin- 
gle-cut file, Screw blade to wood block 
with edge overhanging. File on upstroke, 

' Fig.. (>}. Don't slide the file laterally. 
This straight-stroking technique 
forms tiny serration* on the cutting 
edge that help prevent twigs and 
branches from sliding out from be- 
tween the blades as the handles close. 
■ Lawn edger— To sharpen a lawn 
edger, first disassemble the tool's 
head. A typical edger has two blades: 
one rotating circular blade with deep 



# Crojicut teeth of a timber-cutting bow 
jaw are set. They're bent alternately To left 
and right. Use a law set to reset the teeth r 



S Use a small, flat sione to sharpen prun- 
ing shears. Hold stone at original bevel 
angle and make several sweeping strokes. 

teeth, and a stationary diamond- 
shaped blade. The teeth of the circu- 
lar blade often have burrs due to 
contact with h sidewalk or curb. Hold 
a sharpening stone flat against the 
blade and rub lightly to remove the 
buirs (Fig. 7). Sharpen the bevels on 
each tooth with a small, narrow stone 
or fine file. Sharpen the stationary 
blade in the same manner. 



10 Clamp blade close to teeth to prevent 
chattering. Using a triangurar file, sharpen 
crosscut teeth %o match the original bevel 



1 S Broken handles are beyond repair and 
must be replaced. Use a ballpeen hammer 
to separate fork tang from handle sleeve.. 
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22 Turn j rtel-iype mower upside down 
for sharpening. flFit. illde eflit sharpening 
stone back *nd form across the bed knife. 



29 Adjust feed knife so each blade barely 
i ouches It. Then, apply a bead of automo- 
tive grinding compound to bed knife. 



24 Slowly rotate reel backward so each 
blade makes light contact with bed knife. 
Make four complete revolutions. 



I V Secure the loose head of a cultivator 
by fill i ng socket with epoxy adhesive. Flve - 
mtmrte epoxy Is Ideal for guick repairs. 



2 4 To ensure a tight fitting hatchet, drive 
a steel wedge into the top end of the hart' 
die. Position wedge at 9G U to hatchet head. 



21 Some garden sprayers have a leather 
washer attached to plunger end. Apply oil 
to washer to keep leather from drying out. 



Exception: Always replace a dam- 
aged handle of a striking tool such as a 
hatchet or sledge hammer. 

Repair a split handle with epoxy ad- 
hesive, Wedge open the split with a 
nail and spread the glue with a stick 
(Fig. 11). Pull out the nail and tape the 
split closed (Fig. 12). After the glue 
dries, sand the entire handle smooth 
to prevent splinters (Fig. 13). Finally, 
rub the handle with boiled linseed oil 
U? protect the wood (Fig, 14), 

Sharpening m reel mower 

Reel-type lawn mowers have spiral- 
shaped blades that make sharpening 
them quite tricky. However, ati easy 
way to touch up the cutting edges is 
with automotive grinding compound, 
also called lapping and grinding com- 
pound. It consists of abrasive grit sus- 
pended in heavy grease* 

First, slide a flat sharpening stone 
and forth along the mower's bed 
dress the edge (Fig. 22). 
the bed knife so that it 
barely touches the blades as the reel is 
rotated by hand. Then, apply a bead 



12 Force new handle into socket and 
sulk* Against wood block to seal It fully. If 
neceiury, trim handle slightly. 






ft 












of com pound along the edge of the bed 
knife (Fig. 23). Finally, slowly rotate 
the reel backward about four com- 
plete revolutions (Fig. 24). Wipe off 
the compound with paint thinner and 
test the mower. If necessary, read- 
just the bed knife for clean cuts. fM 



IT To replace a ipade’j handle, remove 
the rivet holding the handle. Then, use a 
steel rod and hammer to drive out harvdlc. 



1 04 
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How To Repair A 

GARDEN HOSE 



BY ROSARIO CAFQTQSTQ, Contributing Editor: PM Illustrations by George Retseck 



1 Xlfhz n repair ) nq a ho« r use j s Jwp utili- 
ty knife to cut om tfafnagutf $eti ton. Be lure 
to trim the end as square as possible. 




5 Clinch-type fittings «n repJace dam- 
aged threaded fill fugs at hw ends. Here, 
a brass Female fitting is dmerted into end. 



Repairing a damaged hose 

First, use a utility knife to cut the 
hose and remove damaged sections. 
Try to cut the hose ends as square and 
straight as possible (Fig. 1). There 
are two common hose repair kits sold. 
One is a metal clinch -type, as shown in 
Fig. 2. The other is a plastic screw -to- 
gether clamp (Figs. 3 & 4). 

To install the 1 -piece clinch-type fit- 
ting, force the ribbed end of the metal 
fitting into the hose. If the fit is tight, 
soak the hose end in hot water. Once 
t he fit ti rig end is pushed into the hose , 
use pliers to squeeze down the indi- 
vidual metal fingers that surround the 
hose. Repeat this procedure to attach 
the mating length of hose to the re- 
maining end of the fitting. 

To install a screw -together clamp, 
first push the ribbed sleeve into the 
hose end (Fig. 3). If necessary', rub 



S Force r I bbed sleeve Into hose untllcdlar 
bum against hose end. If fit Is too tight, lu- 
bricate sleeve by rubbing It with soap. 




• Here's another fitting that can replace 
threaded fin I rigi. Slip on hose damp. Insert 
fitting and tighten damp with screwdriver- 



soap on the fitting to act as a lubri- 
cant- Next, push the mating hose 
length onto the other end. Then, place 
clamps on each side of the splice and 
tighten the screw's (Fig. 4). 

Replacing a fitting 

The threaded brass fittings at the end 
of a hose must be replaced when dam- 
aged. When purchasing a replace- 
ment part, be sure to geL the right 
fitting — either male or female. 

Metal clinch- type fittings are avail- 
able for hose ends, too (Fig. 5), Force 
the fitting into the hose end and use 
pliers to bend down the metal fingers. 

Push-in fittings and small hose 
clamps can also replace threaded fit- 
tings. Slip the hose clamp over the 
hose and force the replacement fitting 
into the hose end (Fig- 6). Using a 
screwdriver, tighten clamp. PM 





Z Secure clinch -type flit I ng with pi Sen . 
Squeeze metal fingers around hose. Attach 
mating host to the remaining fitting cod, 





4 After attaching mating hoie 
screw plastic damps to either side of repair. 
This fitting can be removed and reused. 

AS YOUR garden hose 
sprung a leak? Are the hose 
fittings damaged or corrod- 
ed? If so, you don’t need a new hose, 
simply repair the one you have. 

Repairs are simple and inexpensive 
and. hose replacement parts and re- 
pair kits are sold at hardware stores, 
home centers and garden supply 
shops. However, before we get into 
the actual repair steps, let’s discuss 
briefly how to avoid damaging a hose 
in the first place. Don’t fold over and 
pinch the hose to cut off the water, or 
store it with sharp kinks in it. Be care- 
ful not to drive over a hose or strike it 
with garden tools, especially in cold 
weather. Don’t yank on a hose when 
it’s connected to the sill cock f exterior 
faucet J. You can damage the hose and 
the threaded fittings. Also, never al- 
low water to freeze in the hose. 
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How To Sharpen A 

LAWNMOWER BLADE 



4 To file blade sharp, remove blade arid 
clamp io a *rt*e. Stroke across cutting edge. 
Count strokes and repeat on other edge. 



S Drill 'mounted sharpening stone car be 
used with blade removed and held In a vise. 
Guide stone over edges three or four tl mcs. 



f Check balance of blade with a pocket 
knife. Insert knife through center hole In 
mower's blade, file heavy end. If needed. 



BV ROSARIO CAPOTQSTO, Contributing Edrtor; PM Illustrations by George Retseck 



I N MUCH of the country, March 
or April signifies the start of the 
lawn mowing season. And each 
season should begin with a routine 
maintenance check of your mower. 
Thte annual checkup should include 
draining the oil and gas Lank and re- 
filling with new lubricant and fuel, 
cleaning the sparkplug, lubricating all 
moving parts, and sharpening the 
blade. Here, we discuss how to sharp- 
en a rotary mower blade. To sharpen 
a reel-type mower, see page 104. 

Sharpening options 

There are a few* ways to sharpen & 
mower blade. Y ou can either use a file 
or a special sharpening stone that 
mounts in an electric drill. The blade 
can be sharpened while it's on the 
mower, or it can be removed for 



sharpening at the workbench. I pre- 
fer removing the blade. This allows 
greater control and accuracy. 

Before you touch the blade, discon- 
nect the sparkplug wire and tie it away 
from the sparkplug (Fig l). This 
will eliminate any chance of the mower 
starting accidentally. Next, tip the 
mower on its side (do this before refill- 
ing the crankcase and fuel Lank) and 
scrape away caked-on grass from the 
underside of the mowing deck (Fig. 2). 

To hone the blade's cutting edges 
without removing it, use a drill- 
mounted sharpening stone, as shown 
in Fig, 3. (Sold in hardware stores,) 
Start the drill and slowly guide the stone 
across the edge. Make the same num- 
ber of passes over each edge, other- 
wise, the blade will be out of balance. 

This drill accessory is fine for hon- 



ing a dull blade. However, if a blade is 
badly nicked or chipped, remove it, 
reshape the cutting bevels on a bench 
grinder, and then sharpen the edges. 

Using a single-cut bastard file, 
stroke across the entire cutting edge 
(Fig. 4). Hold the file at an angle to 
match the original bevel. Count the 
strokes made until the edge is sharp. 
Then, make the same number of 
strokes on the blade's other etlge to 
ensure that the same amount of metal 
is removed from both sides. 

It's very important that a blade is 
balanced. An out-of-ba lance blade 
will vibrate and eventually wear out 
the bearings or bend the crankshaft. 
A simple way to test a blade’s balance 
is with a pocket knife, as shown in Fig. 
6. If the blade doesn't balance on the 
knife's edge, file the heavy end. W 



1 Before touching mower's blade, discon- 
nect sparkplug wire and tie li away from 
sparkplug to prevent engine from starting. 



2 With mower tipped on Its side, use a 
firxibFe-blade putty knife t© scrap* matted 
grtii from underside of mowing deck. 



1 To hone the blade's edges without re- 
moving It from the mower, use a special 
sharpening stone that mounts lira drill. 
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Homeowners'Clinic 



BY NORMAN BECKER, P E. Contributing Editor 



Hot-water Odor 



I live in an apartment where thei'e is 
an electric hot-water heater. When 
showering or washing at the kitchen 
sink, I detect a foul odor coming from 
the hot water, I can live with the 
smell, but I’d like to know what's 
causing it. 

(jHAYIXJWG. wokby 



SANDWICH. I L 



A domestic water heater basically 
consists of a lined Steel tank. The lin- 
ing is usually vitreous enamel (glass) 
but can be concrete (stone) or copper. 
Because the lining may have imper- 
fections and pinholes , most heaters 
are equipped with a sacrificial mag- 
nesium anode rod that's suspended 
inside the tank to minimise tank cor- 
rosion . The electrochemical action 
that causes corrosion takes place be- 
tween the water and the anode, rath- 
er than between the water and the 
lank. Therefore, the life of the tank is 
increased. Some tanks are construct ■ 
ed so that the magnesium anode con 
be replaced if necessary. 

The odor is probably the result of a 
reaction between the water and the 
magnesium anode. Water sometimes 
contains a high sulfate andtor miner- 
al content. These chemicals can react 
with the anode and produce a hydro- 
gen sulfide or rotten-egg odor in the 
heated water. 

Its also possible that the odor is the 
result of the action on the anode of 
certain nonharmful bacteria in the 
water . In either case r chlorination of 
the water supply should eliminate or 
at least minimize the problem. 



Replacement Anodes 

I realize that magnesium anodes are 
installed in water heaters to extend 
their life. However, replacing them 
when they corrode away is usually dif- 
ficult because the headroom above the 
water heaLer ta generally leas than the 
length of the anode. Do you have any 
suggestions on how a replacement an- 
ode can be installed? 

DARREL LEMON 
LONGMONT. CO 



Flexible sausage-link type replace- 
ment anodes are available for instal- 
lation into tanks where the ceiling 
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Magrmlum mode In water heater extends 
life of tank. Odor In hot water can resufl 
from mineral reacting with magnalim 

clearance is limited. Each anode link 
is about 12 in. long and there are 
about four links strung on a wire. 
The anode string is about 52 in. 
long and costs about ?45. It can 
generally be purchased from a 
plumbing supply company that ei- 
ther has it in stock or will order it 
from theRheem Manufacturing Co. 
7600 S- Kedzie Ave. t Chicago t IL 
60652 . 



Formica Surface 

Is there any w ay to repair small de- 
fect holes (Vs in. dia. or less) in a 
permanently installed Formica pre- 
formed kitchen countertop? The dam- 
age is not the result of cutting or 
misuse, RALPH V. HOPPER 

ESTES PARK, CO 

There is no good permanent repair 
that can be made fa the surface of 
laminates such as Formica, especial- 
ly for countertop usage. The material 
is so hard and dense that patching 
materials such as adhesives and ep * 
oxies just won't stick permanently. 

If the countertop is not very old, 
then discuss the matter with your lo- 
cal Formica distributor. They will 
have one of their representatives look 
at the countertop and evaluate the 
problem. If it has a manufacturing 
de fect,, they will replace it. Wi 

Service Tip 

Each year there are almost 200,000 
residential fires in the U.S. that 
are of electrical origin. These fires 
result in thousands of deaths and 
injuries and over a billion dollars in 
property losses. To help reduce 
these numbers, the U.S. Consum- 
er Product Safety Commission has 

f iublished two informative book- 
eta: "Guide To Electrical Safety” 
and “Home Electrical Safety Au- 
dit — Room By Room Checklist. 1 ' 
For your free copies, write to the 
U.S. Consumer Product Safety 
Commission, Washington, D.C., 
or cad (800) 638-2772. 




MAGNESIUM ANODE 



T anks that accept replacement anodes can 
use rink ■ type anodes where overhead clear- 
ance prohibits JnsLalFlng tfgld typ* 



Dit mlj 4 ttE>L' :J ho r>l ir - r*HJ f r| Flf* i 3 # rr pmrp^b- 

Itm * Send n in Homeowner*' Ctmu\ Popular Mr- 
. honm.224 Wf,?r Wh St . JVr«- Ynrk S r Y J0M0. 
Llfcn r ern n nt fee e i n iup# ri-.f j n iftriduuNi . ■’ ptvh 

km* dfmdt inifftrt tuid be ditfwttd in f he eat- 
anitt Ftfr mart ftcrmr ■ repair and mmnlettanrt 
Ai Fhf's Home Cart Guide, $2.45 postpaid. 
Stud y a ur atdtnit to Popular Sdtchanien, Uai 
f OI4 , Hadw Ciiy Station, New YorJt r NY i 0! 0 J . 
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Appliance Clinic 

BY STEVE TOTH Contributing Editor 




To Install beHon Kenmwedryfr. flirt lift fop. remove lower parcel and block drum. Then. Jws- 
en front pand and slip belt In place. Cut away old belt and Thread new belt around pulleys. 

Ice-Age Frost-Free 



Belt Installation 

My 1 0-year-old Kenmore Gas Dryer 
mode] No, ] 1 0.6907510, serial No, 
1292M850 needs a new belt. How do I 
put it on? 

CLAUDE V. SWITZER 
LOS ANGELES, CA 

First pick up a new belt (part No. 
341 241) at your loc a l appliance parts 
store or any Sea rs repot r parts center. 
It will cost about $10. Unplug the 
dryer from its electrical power 
source, lift the lint screen cover, and 
remove the screen. Also , remrnie the 
two screws under the cover. 

Raise the dryer top by inserting o 
thin- blade putty knife between the 
top and front panel about 2Vi in, in 
from each corner to release the secur- 
ing clips. Place a towel over the front 
edge and lean the top against the wall 
behind the dryer. You can also use a 
piece of rope or wire attached to the 
side panel to keep the top from falling 
back too far. 

Next , remove the lower access pan- 
el by pulling down on the top earners. 
Loosen the two screws at the upper 
corners of this opening about IVi 
turns. Then r block up the front of the 
drum with scrap wood* 

Remove the two screws on the in- 
side top corners of the front panel so 
the panel can be moved out a little. 
The drum may drop slightly at this 
point. Pull the panel out just far 
enough to slip the new belt by the 
panel and over the drum. 

Resecure the front panel — you may 
have to lift the drum slightly — and 
remove the wood blocking. Make sure 
that the rear drum seal fits properly 
over the lip on the bulkhead. 

Remove the old belt from the idler 
and motor pulley. After it's loose r cut 
it with wire-cutting pliers or Scissors 
and pull it out. Route the new belt un- 
der the idler pulley r push the idler 
pulley toward the motor pulley, and 
slip the belt over the motor pulley . 

Retighten all screws. Before secur- 
ing the lower access panel < vacuum 
any dust in the bottom of the dryer. 
Then r attach the panel Lower the top 
and press it m place to engage the 
clips. Reinstall the two screws that 
hold the lint chute and install the lint 
screen and cover. 



I own a Montgomery Ward refriger- 
ator model No. UFO 1753-02 A, serial 
No. 37B48772. It shuts off periodical- 
ly because ice forms under the freezer 
base locking the fan and not allowing 
the water to run out. If I leave the unit 
unplugged overnight, it will start 
again. The repairman ftays that 
there's nothing in the manual to cover 
this. Any ideas? 

GLENDOC HUGHES 
MANSFIELD, OH 

You nan install a heater kit that's de- 
signed to eliminate ice formation in 
the fan housing. It's Montgomery 
Ward part No. 69-408001 and costs 
about $25. It can be ordered from the 
Montgomery Ward national parts 
center by colli ng ( 800 ) 323 - 1 965. 

If your repairman would like in- 
formation about this heater kit, have 
him check the Montgomery Ward 
service letter No. 69-1663, dated 

mom. 

Stove Questions 

My Hotpoint electric wall oven model 
No. 30RJ36 n serial No. AK-576 needs 
a new oven door gasket. Where can I 
get a gasket and instructions? 

JOSEPH C. POTI LLO 
PINE BLUFF, AR 



First contact the General Electric an - 
swer center at (800 J 626 -2000 and get 
the name and address of the nearest 
factory parts distributor . The door 
gasket is part No. 2X5103 and caste 
about $20, 

The two lower gaskets that fit 
along the bottom of the oven cavity 
are part No , WB2X5084 . They cost 
about $1 .50 each. 

To install the gaskets, first discon- 
nect the porner s apply a nd remove the 
screws that hold the oven to the wall. 
Lay an old blanket on the floor and 
have someone help you lift the oven 
out and set it on. the blanket. 

Remove the reor access panel from 
the oven. You'll see two springs ap- 
proximately I in . in dia. hooked into 
tabs on the oven liner and attached to 
the rear frame L These springs hold 
the liner in place. Grasp one spring at 
a time with locking pliers and release 
them from the tabs. 

Open the door and pull out the lin- 
er about Vs to % in., remove the old 
gasket, and slip the new gasket in 
place. Gently push the liner back into 
the frame. Rehook the springs, close 
ike door and reinstall the oven . Wi 

If you W n probity any npphamrr l jrnd 

ywir rtloiw njtiA. rrufcL'i niulstrml numbers, 

to A ppliiinct* Ctin sc, Popular Mechanics , 224 Wtti 
57 lA Si New York, NY SOOl S. Sorry . ibui dedfrs 
cannol ire anwivertd tndwtduaily. Prohtwm r 0/ 
undo tniertfl wdl be diMCUMftd mthsi column 
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Dad talks in smokescreens. Can ! ever say what 
he really feels. Like this momir^g, getting ready 
to go AH he could talk about w^s the truck Did 
l have the oil checked? How were the brakes? 
So I told him, I had the Good wrench guys at the 
GM dealership look it over 
I did. too 

See, this truck is my ticket to the real world. My 

freedom to go where I want to go You better 

believe J'm gonna take care of it 

Dad just nodded 

But I knew What he was saying" 



Your truck is art important part of everything you do, 
whether its hauling bales of hay or striking out on 
your own. That's why it's important to take it to 
Mr. Goodwrench 

No one else has the GM factory training, the experi- 
ence. the genuine GM parts that Mr Goodwrench 
has. That goes lor GM cars as well as trucks. 

So whether you drive a Chevrolet, Pontiac, 
Otdsmobile, Buick, Cadillac or GMC 
Truck, bring it to Mr. Goodwrench. 

You tl find him at over 7200 General 

Motors dealerships coast 10 coast goqowtciki 



It's not just a truck it's your freedom 






RF*.K 

SHAFT 



VISCOUS 

COUPUWG 



^poRT/amirv, 



when ymi fAoujfAf you might pet 
r- 1 in: k 7 Something else tn consider: 
You might he able tn pay for u lot of 
Lr>vi\s with what some systems tost, 
but it may be ban I Lip buy back lost 
h i jurs or 1 i >st i ►( i| n irt u nit ies. 

The categories: 

■ I'url-Timc Iwdis basically the sim- 
plest to produce ami least esprnsive 
to buy. bm conversely il requires the 
most awareness to use. "ran Lime* is 
a euphemism meaning you can't tor 
should n'U use it at l 1 he lime, ft 
doesn't include a center differential 
which would allow the front and real- 
wheels to rotate al different speed*. 
Jn other words, 1 u ruing a corner 
while it is engaged puts a strain on Lhe 
driveline as the front wheels take a 
shorter path — and a strain on you al 
tile steering wheel tn j make it turn. 



BY PAUL VAN VAIKENBURG 



L ET'S SAY you've narrowed 
your choice down tn two differ- 
ent -Iwe| vehicles, based on the 
usual criteria like pcribrnaiwe. 
appearance and cost. But il turns out 
they have Lwr* totally different drive- 
lines, according to the sales descrip- 
tions. How' do you decide? It's seldom 
iin idthcrHjr decision. You don't sim- 
ply buy or not buy 4wd — yon have to 
comprehend il. Su lelV ivy to illumi- 
nate lhe dark areas. 

First, what are your needs — when 
would 4wd be helpful, and when 
we m Id it he mandatory as a survival 
necessity? That depends cm three 
more specific questions: your person- 
al skills, your environment and how 
you trade off the cost' convenience 
factor. Are you a skilled driver 
mechanic^ reading this just out of idle 
curiosity, or are you searching in des- 



peration for some familiar phrases 
that might explain what is going onin- 
sideV The funner knows how Lo avoid 
most traction problems and how to 
got out of others without iwd. while 
the latter doesn't, usually read PM . 
Somewhere in between? Okay, go on 
to c|iu“itioji two: How many places do 
you drive where you are actually ex- 
] losi'j 1 lo traclmn problems, and how 
serious are they? 

Frequent heavy snows. Muddy ru- 
ral roods, weekend desert Ireks, occa- 
sional ski l rips, the rare greasy- wet 
freeway, or are you just expecting <u 
have a problem on your vacation next 
summer? And ihal leads to quest ion 
three: WhaL is il all worth to you? 
Hi.-w many Limes have you actually 
been so securely stuck that il took u 
tow to get out, or how many limes 
have you avoided going somewhere 



Psrr^NTIAL 



FOUR FOR 



How to choose the 4wd system that's right for you. 



PLANETARY 

DEDUCTION 

G£4MQX 



Rflnge Rwff’s new 4wd system 
Is Of the full-time variety. Viscau; 
coupling Jets tenter difftre nii^i 
operate normally on dry pavement, 
hook up automat icnlfy Jn la>w- 
t faction candiTl-dns. 
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REAR 

DJilVf SHAFT 
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GEARS 



HJtjHV 
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SHIFT 
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FflONT 

DRTVESHAFT 



REAR 

CASE 



2WD! 4WD 

SHIFT 

FOflK 



FRONT 

CASE 



INFUT 

SHAFT 



DRIVE 

CHAIN 



Mari? conventional but simpler part-time 
system hm no differential, must be shifted 
Into 4wd by drfvef only when trawling on 
low-traction surfaces, to prevent tire wear, 
rtWt steering and poor gas mileage. This 
type Is found on most domestk +wtJ trucks 
aid sport*' utility whlclei. 



The lack of a center d i ffere ntial a I so 
causes extra tire scrub in a straight 
line on pavement, wince fronL/rear tire 
dia meters are rarely exactly equal. 
Part-time systems are best for low- 

cost occasional Use by experienced 

users, or in racing, where it does pro- 
vide great straight-line off-road 
stability at high speed. 

■ Full-TimcMIl-The-Tinic 4wd is the 
other extreme, A person should be 
able to drive it for years without even 
knowing it's there. 

However, it does require greater 
hardware sophistication, and in the- 
ory at least, it wastes more fuel and 
power, since all those extra compo- 
nents have to be carried around for 99 
percent of the time w hen they aren't 
needed. Full-time 4wd systems are 
best for the totally unaware ow r ner 
who lives in an ugly elimiite 1 and 
where cost is no object. 

■ Full-Time On-Demand Manual- 
Control Iwd is a compromise that 
could be left, permanently in 4wrl or 
2wd if you so desired. This is most 
common, as it provides the center dif- 
ferential, but with an in-out control 
that allows you to decide when to save 
wear anil tear over long periods of 
non-4wd use. Best for average aware- 
ness, or vehicles that are employed 
for a wide range of uses like commut- 
ing, long trips and the occasional non- 
sticky situation. 

■ Full-Time On -Demand Automatic 

4wd is a combination of all- the- time 
and ounJemand, as a viscous coupling 



or some sort of limited -slip differen- 
tial is used between the front and rear 
axles, so that you don't have to decide 
whether or w r hen to engage 4wd. If 
the primary drive w r heels start to 
spin, the other end starts to drive. 

Possible added 
features and options: 

■ Hi/Lo Range is commonly available 
for serious off-road utility use. Func- 
tionally t what it provides is a lower 
gear ratio for really severe pulling 
problems on high4raction surfaces, 
or extended very low-speed pulling 
that might otherwise require destruc- 
tive dutch slippage. It's irrelevant on 
low-traction surfaces like slippery 
pave men L. 

■ Limited -SI ip Different iale (or lock- 
ing diffs, or antispin or Posilraction) 
are often an option at one or more of 
the two or three differentials. The 
two most common types are the fric- 
tion plate clutch and the newer vis- 
cous coupling, both working essen- 
tially the same except that the latter 
may be slightly smoother and more 
durable under continuous stress. The 
most common location is at the rear 
axle, although one may be available at 
the center differential. 

■ Unlocking Front Hubs allow you to 
disconnect the front driveline at the 
wheels in addition to shifting out of 
4w d at the transfer case. This reduces 
rotating drag and/or excessive wear 
of those components. Originally only 
manual operation was available. 



meaning you had to stop, get out, 
kneel in the mud and turn each one by 
hand. Now automatic hub^ arc fre- 
quently available, which only require 
ou to shift to 2wd and back up the ve- 
ide to disengage them, and they wilt 
automatically engage nn-the-fly when 
you shift into 4wd. 

Dedslonu decisions 

It all becomes simple if you live at the 
extremes, like the local doctor w r ho 
makes house calls in rural Minnesota. 
He is probably unfamiliar with the 
mechanical particulars of 4wd and is 
not a terribly skilled driver. Never- 
theless, he has many situations where 
etting there is literally a life-or- 
eath matter and cost, is no object. 

At the other extreme is the urban 
Arizona outdoorsman. He doesn’t 
find many traction problems and 
when he does, he could probably drive 
out of most of them with 2wd and an 
□iien differential. 

On top of that ( he s $ not gonna let 
some silly fuse or com pute r tell him he 
can't shift into 4wd when his boat 
trailer starts pulling him down a mud- 
dy riverbank— he just bangs it in 
gear. Anybody's part-time system is 
good enough. 

Everyone else who li ves in the gray 
area beLween the extremes is going to 
have to sit down with the above list 
and make independent decisions op- 
tion by option p price by price. What 
would we choose? Don't ask us — we 
get f em all, remember? m 
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DIRT RODS 

An expert torture test for the cream of the compact SUV crop. 



BY RICH TAYLOR. Contributing Editor, with ROD MILLEN; PM Photos by Ron Hussey 



y ou KNOW Rod Milled. He’s been racing Ma> 
da products for 15 year*, first in his native New 
Zealand anti then from his shop in Huntington 
Bench, California. In 1988 alone, he won the 
SCCA Pro Rally National Championship for the second 
time , raced up Pike's Peak in a *500 -hp RX-7 and nearly 
won the stadium truck championship, even though he 
sat out half the season. „ 

Sec the pattern? Right. Rod Mi Don is one oft he best 
racing drivers in this country — one of the best in the 
world— when the surface turns to dirt. Mud. Sand. 
Gravel. Any place you cun get sideways, crossed tip and 



airborne. So Rod was a natural choice to help us evalu- 
ate the latest crop of 4 k 4 spurt /utility vehicles, the ones 
with big 6-cylinder engines, off- road suspensions and 
tires up to here. 

We spent two terrific days jumping and sliding 
trucks for the photographers, then more time doing 
performance testing aLLos Angeles County Raceway. 
We even put in some long hours on the freeway, all the 
way from L.A, to Baker, California, in search of the 
perfect dune, We — and Rod — have a lot of miles on 
these 4x4a under a wide variety of conditions. Remark- 
ably, not one of them broke flown, got stuck or even 

* m 
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SPECIFICATIONS AND DIMENSIONS 



PRICE. ENGINE ENGINE ENGINE TflAHS- WHEEL- LENGTH WIDTH TRACK 

MANUFACTURER UST; DISPLACEMENT HP, NET DRIVE MISSION RASE OVERALL QVEBAlL FRONT REAR 

M-QDE.L AS TESTED- (tl-’tt) TQHqME lib 111 LAYOUT TYPE tin. Him] <ln mm| fin, mm) jin mm ^ 

ChevVVtetS-iO* Olirer St^KS 1 V6,QHV 1*0 ^4000 rpm taut- 4- 3 pen^ lOO.t' t7Q3 65 4 F'54 TT373 

S 1 3,82 1 2362-4295 230 i.B 2800 rpm rear 4 wd amp 4J£4 1 6$Q Fl &4 I 1 3?3 

Oodge Riiidnr Si 2. 560 Vft.SGHC H3 ;lg' 6D00 rptn W i^spoSd 325 154.9 Gsl FlSS.1 1398 

Si 6.9 10 1 61 2972 J&afa^SOOrDm ieai4wJ manual 23*B 3932 WB 0:54.1 1373 

Fofd Bronco II 513,915' V6, OHV T 40 4600 rpm Pronr^ S-speeri 940 1*1 9 660 F56-9 1444 

$18,673 T792933 170 lii 2600rpm rear 4wd manual 2386 4MQ 172& R:S8.fM444 

GMCS1 S Jimmy Si 3,31 a W 1 60 4000 rpm Pront- 4-spe«l IDO 6 r?Q3 614 F5J 1 1373 

$19,127 282-4295 J30-ig3BWipm raar Awd aulp &5&I 43?d 1^11 H fU 1 1J73 

Jeep CheraViee 523, 1&V LB, OHV 1 77 m 4500 rpm rrtmr- 4-*pe^ toi.4* 155.3 59 3 F-57.0T447 

$24,189 34173962 2Z4 1>- 25CD tCffl tBar4wd &uto 2574 4198 17&D R:57.<1 1447 

Hitiuhimhi Montcro Si3 949 VS SOHC 143 <§ TOram PranT S-speed 0®3 154.? 56 1 F 55 1 1 390 

£15,385 1012972 1601^ 2500 ipm raar-Awd manual 2348 3932 1*?& fl'54 1 1373 

Nissan Pathfinder $p *,:&&: ve, SOHC 145 # 4600 rpm S 5- speed 1CH1 I7i 9 ttTi F.56.91444 

£18,304 tai.3W& l6B@SM&rpm __gflf4^j manual £646 4364 1588 ft 55.3 1423 

Toyota 4 Rlunner 517 121- V6,SOHC 1 50 \u‘. 4BQ0 rpm from- 5-speed 103.3 174 0“ 6*.& F'5$ 31429 

$20,962 161 2958 180 iu 3400 rpm (tW 4w0 ifttnuDl 2622 4438 1688 FI $5 5. 1409 



Nissan Pathfinder SE V6 



Our. favorite Dirt Kod ^Nissan's clever Pathfinder. rt’s 
stylish, comfortable anti strong. R<kI likes it a lot* As lie 
says, "The seats art* very com fort able anti the layout of 
(be steering and instruments in very practical. I love 
the double trip odometers. The gearshift and transfer 
ease shifter are easy to use and convenient. Quality 
seems very good, and the interior is quite modern and 
attractive, Its up to date. You could suy that about, the 
exterior styling, too. Overall, this is a great package. 

“Handling is nice and firm, with no excessive body 
roll . It has, bv far. the widest tiros in this group (Gener- 
al Grabber APHIxlltfi/ORlS LT M + 5) which help it 



TOYOTA 4RUNN Ell 



perform the best off-road. Hut these wide truck tires 
are definitely no draw back on ihe pavement. They are 
high-profile, rather than low-profile, so you get some 
sidewall flex which actually acts to smooth out the ride. 
For this type of vehicle, the suspension is a perfect com- 
promise between on-roud and off-road.” 

Milhm has only one complaint with the Nissan, and 
it’s one every driver in our group remarked about. 
£ ven though the Pathfinder shares its 3.0-liter Vli with 
the 300ZX spoils car, it’s bog slow in acceleration* In- 
deed, it was the slowest in (his group and one of the 
slowest accelerating vehicles we've ever tested. The 
culprit is weight. At :iS(Kl pounds, the little Pathfinder 
weighs as much as an S-eiass Mercedes- Ben?,, The 



CHEVY S 10 6LAEEP 



looked like they were getting out of breath* These 
trucks are fast, they’re fun, they're lough. That’s why 
we call them Dirt I tods, 



mp w< 
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Pathfinder doesn't need anything but more horafepow- 
er. But it needs that a lot. 

Jeep Cherokee Limited 

We like the Cherokee, and so does Rod. indeed, he al- 
most selected it find over the Pathfinder. The luxurious 
leather-upholstered Cherokee is actually more conve- 
nient for everyday driving, but the Pathfinder is a bet- 
ter all-around performer when t he going gets rough. 
Realistically, for the way most families use their -1x4s. 
the Cherokee could Iw a better choice. However, Rod 
did have some complaints. 

‘The first t hing that's apparent is that the steering is 
too sensitive,'' complains Rod. "it’s got too much power 
assist. The wheel is also positioned too close to me. and 1 
earf t get farther away. The Cherokee feels nice anti slit- 
ble on the road, hut that ’s probably because the tires 
are street tires, not all-terrain tires (Goodyear Eagle 
GT t 4, P22fV70Pjr> M + SV As florin as you get off the 
pavement, these tires don’t perform at all, 

“The dash layout includes everything, but the instru- 
ments and controls are just a humblc-jumble. The seats 
nnt tm h small, with nut enough thigh support. The leath- 
er seats are not practical for off-roadmg, but then few 
Limited* will ever be seen off-road, I expect. The exte- 
rior styling is pleasant enough, chunky and solid-look- 
ing. though certainly not as modern a* the Pathfinder. 
The engine feels strong, anil made the Cherokee the 




quickest and fastest vehicle in the Lest. But the Limited 
is not a man’s vehicle. It’s more like something your 
wife would drive tii the market. It's a replacement for 
the traditional station wagon. More serious nff-roading 
would call for a Cherokee without the Limited option. 
There’s a surprising amount of wind noise from around 
the windshield, plus some loud tire and road noise. The 
engineers might do some work on Noisef Vibration/ 
Harshness. For $26,000, you deserve more attention to 
detail," 

Toyota 4Rurmer SR-5 V6 

"This has a very different feel from something like the 
Pathfinder,” says Rod- "It doesn’t feel as stable when 
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NISSAN PATWrtNMR 



FORD BRONCO II 
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yuuVe driving it. The tires [Dunlop 
ST Qualifier I l 225:'T- ! iR 1"> M + S1 tire 
ton narrow for off-rmding — they bog 
flown in sand. for example — and not 
particularly well-suited for tight cor- 
nering on ban I pavement , U V a bit 
peppier than the Pathfinder, even 
though it weighs a bit more, but it 
still doesn't have enough horse- 
power/ 

What the 4 Runner He tea have is 
every possible gizmo: a moonroof, an 
at tj ust ah 1 e si ee ri i lg w h ee I , m i is e eta n - 
trol. a fanev radio, a pow er-operated 
tailgate window, extremely comfort- 
able? bucket seats with a wide range of 
adjustments. The rear seat thought - 
fully splits, m you can carry both skis 
ami a back seat passenger. You pay 
for all tins comfort and convenience, 
though. 

Ac £gl JHK), the 4 Runner is the sec- 
ond must expensive vehicle in this 
test, right behind the equally op- 
tioned-up Cherokee Limited* 

Even though Toyota's Pickup is alb 
new for 1EWR, the 4 Runner is still built 
off tile previous Pickup chassis body, 
though a mkl- r HR update is due. We 
hope Toyota preserves one handy fea- 
ture. Unlike any of the competition, 
Lise 4 Runner has a removable roof 
over the rear seats ami cargo area. 
The roof must be unbolted and stored 
at home, and it's Luo heavy for one 

[ jerson to easily remove. On the other 
land, there are times when unlimited 
head mum — and fresh air— is worth a 
little inconvenience. 

Chevy S-IO Blazer 
Sport And GMC S I 5 
Jimmy Gypsy 

Like many GM vehicles, ihis 4x4 is 
sold by two different divisions, with 
only Die name on the huorl to tell them 
apart. Both nur Blazer and Jimmy are 



GMC 5- 15 JIMMY 



equipped with the new -l.JMiler 
Vti — E*ssE*nL billy , three-quarters of 
the 5*7-Rter H5U V ft— and frankly, 
we're disappointed at l he lack of en- 
gine performance. If we’d only had 
one of them, we would have assumed 
it was an individual aberration. But 
they performed within tenths of each 
other, so this is probably a represent- 
ative sampling. 

Says Rod, “1 must aay that I ex- 
pected a lut more acceleration from a 
4.3-liler engine, the largest in this 
group. It lias good low-speed torque, 
but ii runs out of breath very quickly. 
The chassis feels very loose. There's 
an uncomfortable pitch /yaw motion, 
and the suspension needs to he stiff- 
ened to cut down body roll. 

^ Perhaps ifs the tires (Uniroyal 
Laredo F23fr76Rln M+SX but when 
you drive fast, it has quite a bit uf un- 
i lersteer, Stiffer sway bars wool r I def- 
initely help. The ride i? nice and 
smooth on smooth roads, but it falls to 
pieces on i he rough si uff. 

"I e In n't much fancy the digital in- 
struments, The dash they used Lu 
have, the one wilh six round analog 
gauges, was much easier to read. The 



JEEP CHEROKEE 



seat s o ffet very 1 i 111 e a U| jpo rt . F r ir off- 
road ing, you need more supportive 
seats than you do for cruising down 
the freeway. 

Jk The interior is nicely styled, I 
think, bul the ergonomics are not well 
thought out. If you play with all the 
buttons bog enough, you'll figure nut 
what they ilu P hut L hey arc nut Ingical- 
ly arranged." 

Ford Bronco II 
Eddie Bauer Edition 

As with all the other vehicles in our 
test , Rod hail liken and dislikes about 
LhcFfiitl Kronen IL 

'The engine feels strung with lists of 
midrange torque, the styling is pleas- 
antly boxy an eI it seems, we! I put to- 
gether. They really do need to do a 
complete rethink on the interior and 
suspension, though." 

As he says, " Steering wheel: too 
high. Seats: not enough support, VA- 
die Bauer interior trim: fuzzy velour, 
nut macho enough for off-rnading [it's 
optional; you don't have to order ill 
The six white -on -black instruments 
are readable, hut i he ergonomics sis a 
whole are not good. I don't like the 
electronic pushbutton control for the 
4- wheel drive, and l don't like having 
to rock bark in Reverse to disengage 
it P I’d rather have a mechanical lever 
sticking out of the floor, even if it is in 
the way sometimes. 

"The whole vehicle sits very high 
off the ground, and it feels like it has a 
high center of gravity. The suspen- 
sion is too soft, both in the shucks and 
sway bars. It rolls around a lot, even 
on smooth pavement, and [he short 
wheelbase makes it u handful. The 
tires [Firestone FR480 F2G5/TCR15 
M + S) are too short ami narrow for 
off-road use and not very sticky nn 
pavement/ 

These are similar Lu statements 
that Kurd engineers will make re- 
garding the Bronco If if you get them 
in a room and turn off the tape record- 
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hearing help for 

Nerve Deafness 



If you hear, but don't always 
understand the words, Miracle-Ear 
may be your answer. 

Miracle-Ear can help many people over- 
come problems like hearing only parts of 
words . . . straining to hear . . . asking 
others to repeat ... or becoming confused 
when spoken to. These are classic 
symptoms of nerve deafness. 

If you've been told a hearing aid 
won’t help, now there’s 
Miracle-Ear. 

Miracle-Ear canal aid is a comfortable 
“custom-fit” hearing instrument designed 
to help nerve deafness. Notice how small 
it is compared to other hearing aids you 
may have seen; it is so smalt, almost 
unnoticeabie. 

Find out if Miracle-Ear is 
right for you. 

Of course, not everyone can be helped 
with a hearing aid, but many can. To 
learn more about Miracle-Ear, complete 
the postage-paid card and mail today. Or 
call our toll-free number 1-80G-245-HEAR. 





Miracle-Ear 






We're helping people listen to life , , . again. 



* 1360. Oahlberg, Inc r MnaCle-Eftr \i A mgislorcd Iradumark or D&hlberg, I nc. 
The Miracle- Ear symbol is a trademark of Dahlbetg. IflC 
773-1 Couolry Club drive, Golden Valley, MW 55427 
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In THE ttEW YANKEE WORKSHOP Noicn 
Abram shows you bciwtci build tradiuatial-iryle 
furniiurf using jaiedem power em Is, otw ffliie- 
riab ind linw-saviiig [rcbiniqutii, Firvl , hrbdps 
j™ scfl up shop wish a bade selection of tools. 

Then, he prnvidn complete pbmaud inUiuc- 
uom for building a dozen pu?t« of kiraitiLrt, 

Hie Shaker inspiration 

Inspired by ilieckwk lines of Aiflericiii Shaker 
fununirc tone pieces embody ihc louiery and 
function jI design raociaied with lhai srylr, while 
uking far lea \imt and elTun tu mike. They are: 
Medicine Cabinet * Workbench * Drop-leaf 
TibJc * Blanket Chest * Bedside Tabk * 
ftathraom Varney * Treble Table * Boukshetf 

* Cheat of Drawers * Candle Stand * ilulch 

* Siting Drth 

Tips from start to finish 

□early Illustrated ihrnuyhoui , here are tins on 
safety, measuring a ™J mukinj, ‘nwd^noBg 
UFgnn, saws, planing and shaping, drilling ind 
dnvi.Bg, ind miKh more, The ku dupier is 
devoted (ohmshjng leLhcu^Un. Yfti'13 make furni- 
ture that will become heirlwnnsiii Lbeynn ahead 
Available in hardcover and paperback as 
bookstore*! nr use i he coupon and w&i today. 

UTILE, RROTNH DFslribotian Cenler 
2 m Wert Slrtil Wilttiim, HA 02254 

- Pl*zit uni mi 

: r.;, ^3 9S hirtJawet JIS.K iPl^Sl 

inrlyA ihiwmf ind hinGmg mfllns admrj bf oMlI Clrt rn>" \ 
\ U ft pr wkrl 

[“I ^cffki'TchAchiK Tirir 1 pip^tlplS LFttLL pul 
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Furniture-making 
secrets hem 
TV’s favorite carpenter 
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era. aithtmirh Port! is justifiably proud 
of the construction quality of the cur- 
rent vehicle. Meanwhile, anew Bron- 
te 11 is being' deve toped which, we're 
told, will be more competitive in the 
chassis department. 

Dodge Raider V6 
And Mitsubishi 
Montero Sport 

Rod Mills n’s least favorite Dirt Rod is 
the Japanese* built Montem. atsosntd 
by Dodge dealers a* the R aider. The 
rest of us like it better, finding it cutc T 
well built and sporty. According to 
Milieu, the MurtLero is "'better suited 
as r work vehicle for a farmer. M The 
rest of us think that it's ready to play, 
and gives a jqurpri singly good account 
of itself in rough going. 

We all agreed, though, that the 
he st part of the Montero/ Raider is 
Mitsubishi's excellent 3.0-liter V6 + 
available for SUV applications this 
year for the first time. As Rod says* 
“The engine performance is very 
good , right throughout its rev range. 
I L feel s strong anf I sm«MJt b - 

“I like the sprung driver's seal for 
off-roadlng. That's a very clever fea- 
ture r and you can lock it down for nn- 
road driving. The dash layout is good, 
very practical, and you can find ev- 
erything you need. Overall fit and fin- 
ish is very good, among the best, and 
l he Montero seems very well-built. 

“There's much more wind noise 
than in, say, the Pathfinder, because 
i he windshield is more vertical and 
creates more resistance. There's also 
considerable the- noise, wliich may be 
caused by these particular tires CMi- 
chelin XCH4 P235tf5R15 M + S). The 
tires do a good job both on- and off- 
road, but the ride is very harsh be- 
cause the wheelbase is very short. 
Even in the front seats, you're sitting 
almost over the rear axle, You feel ev- 



ery j olt . Tb is is a vi - hid v l hat see m s l o 
be best suited for work around a farm 
or ranch where the short wheelbase, 
high ground clearance and sturdy con- 
struction would be an asset,” 

Conclusion 

We had a great time driving these 
Dirt Rods, from screaming down des- 
ert highways to cutting dough nuts at 
dusk on El Mirage dry lake. We also 
had a great time with Rod Milieu, 
who's as delightful and knowledge* 
able a racing driver as you'd over 
w r ant to meet. 

One thing w r e were reminded of as 
we wrapped up this comparison test is 
that the way a vehicle is optioned out 
will make a dramatic impression on 
the way the vehicle will perform. For 
instance, you can buy a non-Eddie 
Baiier Bronco 11 without the velour 
upholstery and order tires better suit- 
ed to dirt driving, particularly desert 
driving, which i& likely to include deep 
sand. While heavy-duty suspension 
packages are obviously important for 
bringing nut the be«t in a serious off* 
road vehicle. Lire .selection is critical , 
The right tire, chosen on a basis of 
how ! the vehicle will be used and w hat 
kinds of terrain it f s going to cover, can 
make the difference between off-road 
fun and off-road problems. 

Similarly, look carefully at the 
equipment list. The things that made 
our Cherokee pleasurable on pave- 
ment hampered it in our dirt testing. 
The Cherokee can be ordered in trim 
levels that don’t include amenities like 
leather, and we feel certain that Rod 
Millen, a no frills kind of guy in the 
dirt, would like a real desert Jeep more. 

Each of our Dirt Rods has its 
strengths and weaknesses. But each 
can be optimized by careful ordering. 
When you buy a sport/utility vehicle, 
be sure to spec it out. Ivyour needs, iw 
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New! TRUCK GUARD!" Custom-made for trucks, 

You could have bought a car. But you wanted something, extra. That 
extra character and individuality that puts you on a different road 
from the rest . So you bought a truck. And now there's an oil to 
match : specially formulated by Shell engineers to rel ieve high-rev, 
hot-engme stress common to trucks. Shell's new TRUCK GUARD 
ID W-3o Motor Oil seals, cools, lubricates and protects the engine in 
your truck, 4-wheel drive, van or recreational vehicle under severe 
operating conditions. TRUCK GUARD has been road- and race- 



tested in the Baja 1000, in the jeep Comanche of 19BB SCOR&HDRA 
CLASS 74x4 Champion Mike Leslie. It is also API SCO-rated— 
the highest category available “-and exceeds the requirements of all 
engine manufacturers. So if you picked a truck, pick an oil for the 
same reasons. Shell's new TRUCK GUARD. It's not made for cars. 
And neither are you. 




Experience the Difference 
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THE DUST 

More new ways to ride in the rough. 



BY BRUCE W SMITH 



A lready the hnttest 

segment of the entire auto- 
motive indust ry t the bur- 
geoning sport utility market 



continues tn expand fur us li^rku- 
duty truck manufacturers offer new 
product sand technological updates. 
Leading the way fnr is Isuzu. 



which adds a new dimension to the 
sjwrtAitjUty market with the Amiga, 
a 2-t t! truck with a split hardtop soft- 
top — a first in l he market. 

IsUZuV Amigo emphasizes the seri- 
ous spurt side of the market and adds 
something fresh to the styling of J- 
whed drives. 

The Amigo’s innovative bodywork 
rides atop the same basic rolling chas* 
sis and drivetrain as L sushi's flagship 
spurt 'Utility inliHir Trooper IT, giving 
it a LH.7uiu wheel base anil a full H in. 
of ground clearance* However, the 
Amigo also sports a -bin. wirier track 
and nearly HMn. lower overall height t 
for a very Regressive look when 
e qu i ppei I vri th the n pt if ■ n al -llxlll, r>i i 
light truck tires. 

A sturdy ^crossmenvbpr box -lad- 
der frame is the base platform for 
both the 2wd and 4iyd models, Sus- 
pension consists of double wishbones 
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Security or convenience 

Problems? 




Simple Solutions Are Available now 
at The Technology Store™ 



Slide-Out AM/FM Stereo Cassette. This high- 
power in-dash stereo is removable. Take it along or 
lock in the trunk to deter theft. #12-1935. 279.95 
High-Security Cordless Phone. The automatic 
random -changing security code prevents unau- 
thorized access to your line, #43-562, 129.95 
4- in-l Universal Remote, Realistic URC-150 
ends the confusion of using separate remotes for 
TV. video and stereo equipment. #15-1902. 49.95 
Aud ionic FM Walkie-Talkies. No headset! You 
can communicate even while wearing a helmet or 
hardhat. Hands-free operation, #21-404, Pair 89.95 



AC Power Controller/Spike Protector. Power up 
or turn off your complete audio/video system by 
pressing the AC switch on just one component. 
Built-in filter and breaker. #61-2781, 49.95 

Exclusively at 

Radio /hack 

The Technology Score™ 

A DIVISION OF TAMDY CORPORATION 
Pfrm *pply art pmrltc-fijhng Radm SfiKk ItaNSB and 



FREE 184- Page Radio Shack Catalog i Write: Dept. 431, 300 One Tandy Center. Fort Worth. TX 7G102 






Go Ahead, 

Day... 



HOT 
GLUE 
GUNS 



Make repairs a snap with 
the most comfortable and 
versatile Hot Melt Glue Gun 
going The unique design keeps 
heat flow away from handle so it 
doesn't get too hot to handle as 
others do 

Bond almost anything permanently in 
BO seconds without the need of mixing 
or clamping. You can replace bathroom 
tile, repair leather goods, toys, seal pack- 
ages. fix furniture, glue picture frames, and 
it’s the ideal tool for arts and craft protects 

ARROW FASTENER COMPANY, INC, 

27 ^ Way hi II Street, Saddle Brook, NJ 07662 

In Canada Jurrft?l &E*nbu1nrH. Inc . 6505 MWrdpiilBti Blurt Ensl. Moniruid HIP 1X9 Quebec 



i«» Arrow Fnitorw Comply. Inc 



Do You Own A 
Garage Door Opener? 

Then You Need The Garage Butlen® 
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Save Tims! Save Money! Mill Supply 
Sells Over 1,000 Different Top Quality 

STEEL REPLACE- 
MENT PANELS 

T0H£ 

CW5u 
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front and it s^mi- elliptic leaf-sprung 
live axle in the rear, a 1st the Trouper 
I la. Yet despite the similarities the 
Amigui^ almost :iW pounds lighter. 

The 4 wd Amigos also share the 
Trooper's I-TEC (Isuzu Total Engine 
Control) 2. 64iLer 4-cylinder engine, 
which produces 120 horsepower at 
5000 rpm ami a torque output of 146 
Ib^ft, at 13600 T while 2wd versions will 
have the Wi-hp 2.3 liter as basic equip- 
ment, with the2.fi as tm option. 

Initially, all Amigos will be offered 
with a i r )-apeed manual. Ventilated 
power discs front and rear are also 
standard. Isuzu has also made 
changes in gearing to accommodate 
larger tires. 

Seating capacity in base trim level, 
like many other sport/ utilities, is de- 
signed for two, but can be expanded 
to accommodate four. Where Isuzu 
departs in styling is in the ruof config- 
uration. Unlike any other SUV, the 
Amigo comes with the rear cargo-'pas- 
setiger seating area enclosed beneath 
a vinyl/canvas convertible-* Lyle top 
that snaps on and off as needed, while 
the driver's area is fully enclosed in a 
conventional manner* 

Amigo pricing is expected to start 
at just under $£HJOO anil top aL about 
$15 t lKlO for the high line 4x4. 

Isuzii may have broken new ground 
in the midsize sport ut ilitiea, but n 
joint- venturi- between GM and Su- 
zuki has already livened up the micro 
class with t he Geo Tracker and its 
badge -engineered twin, the Suzuki 
Sidekick Neither is a Samurai deriv- 
ative. The SidckickTracker was de- 
signed by General Motors engineers 
and built by Suzuki of Japan. 

While the ultrashort wheelbase 
Samurai ^suspension is based on live 
axles and leaf springs, the Tracker/ 
Sidekick duo soak up road shock with 
a more sophisticated independent 
front suspension (IPS) system up 
front and a coil-suspended live-axle in 
l he rear. They also sport a longer (by 
7 in. ) wheelbase and a wider (by 3 im ) 
track than the Samurai, substantially 
impro v ing ride and h an dl i ng. I nteri nr 
leg and headroom, for both front and 
rear seal occupants, is much greater 
than that of the Sam u mi, too. 

Performance in these mini 4- wheel 
drives comes from an Htl-hp fuel- 
injected Lti-liter Suzuki-built alumi- 
num-block Four. The- base -mo fled 
Suzuki Sidekick J A comes with a car- 
bureted 1, 3-liter, fi4-hp engine like 
the Samurai, These fuel miserly en- 
gines are E PA- rated at 28 mpgcity, 
23 highway when backed with the 
standard 6-speed manual. 

Not to bn outdone by the compact 
and midsize newcomers, two luxe 4- 
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STOP BURGLARY BEFORE IT STARTS! 
CALL 1-800-645-8900 TOMY! 



You'll receive FREE details on the 
breakthrough HOME PROTECTORY 
Wireless Security System ...from 
BLACK & DECKER. 



Introducing HOME PROTECTOR 
...Profess ion si Quality Home Security 
that can guard your doors and win- 
dows... 24-hou rS-fl-d ay I 




Can you imagine returning home 
after a relaxing vacation. ..or a hard 
days work. ..to discover that you've 
been robbed. 

According to FBI crime statistics 
this will happen in one of every four 
homes over the next ten years. And it 
could happen to you. ..at anytime. 

/If Las t.„a Home Security 
Solution I 

Now whether you’re leaving on 
vacatlon„.a business trip . .going to 
work ...or just around the corner to 
your local market. ..your home and 
family can have RELIABLE 
SECURITY! 



Wo w... Stop Intruders Cold I 

Any intrusion effort is instantly met 
with flashing lights.. .a powerful siren 
...and. with our optional "on-line" 
HOME PROTECTOR Service, a direct 
call to the authorities of your choice! 

Plus.. .HOME PROTECTOR ~ 
has Failsafe Features! 

To put it simply.. .the HOME PRO- 
TECTOR SYSTEM is almost impos- 
sible to DEFEAT! 

The reason is EVERY component 
of the system. ..Door Sensors ...Win- 
dow Sensors... Siren... and the 
Controller itself work indepen- 
dently. So. once ANY intrusion 
signal is sent out every element 
of the system is ARMED ...INDE- 
PENDENT...AND IN ACTION 
PROTECTING YOUR HOME, 
Even it the System Control- 
ler is defeated, the rest of 
the System continues 
to operate. Battery 
back-up is also pro- 
vided by long lasting 
Duracell® batteries. 



///fa BLACK S.DECKER 



Professional Quality at 
HALF-tha-COST! 

Finally... BLACK & DECKER’S 
breakthrough technology makes 
Home Security ...AFFORDABLE! 
"State-of-ihe-Art” wireless elec- 
tronics make installation simple... 
and cuts the cost of Professional 
wiring. JN HALF! 

FREE Details. ..Call or Write 
TODAY. 

For complete details on the HOME 
PROTECTOR system. ..including 
“6 Things Burglars Know That You 
Should Know Too,". ..call TOLL 
FREE., .or Mail The Coupon TODAY 

CALL TOLL FREE 
1-8 00-645 -8900 

■§\ 'fW HOME PROTECTORY & 

R Dapl. A22T U 

n BOH 52S9 rj 

® CNflgn. MJ 07012 L > 

I UYES! I wHnt to know mors about the J 

!I breakthrough HOME PROTECTOR » I 
| curity system. Please rush my FREE | 
| information Package | 

I Name | 



| Actress 
Icily — 
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THIS PRO KEY 

MACHINE IS Z£. M 

YOURS TO KEEP! ^ Bf Iim wifr ftur tnialnf . 

FM Ml 111 atari H I Sta tor FREE Facta TODAY! 

JiliL All in iind null coupon bifam |or QifPU 
wnd pmlcur^l to mclvr Tull informeliun 
and dtta ili by rtturn mall. DO IT TODAY* COI/POtff 



FOLEYBEL&AW INSTITUTE 



RUSH COUPON TODAY 

FOB THIS FACT-FILLED 



FDLETflEI^MV INSTITUTE MtSSS k 

SKSEInT ,,5M fHf 

YES. pica&f send ms Inn FREE bHUclel 
tpiycb lull doll its dboul starling my own business in 
l.ocksnuihini I underssand mere is w obligatem 
and Thai no- salesman *ria cjii 



Fimrid F airbmlfto r—Dmrr't i.ockjmitk Stmur 
StrUaukrr. IRjifWfiUt 53209 



”1 opened my o*n husituiia. ipare 
itrnd, *ev?h mfiniN afltf I TfinjUetl nnd 
made a profit orS3-I0 far She fin 1 week.''" 
A. J. /jirfr™, C'aTaTOJ&l 
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hardly rmy e flint 1 Aterw ampnd S50 
a day Thanh 1 Tor my new %| nrt in life ” 
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YOU Can Do It Too! 



Hundreds ot Foley-Bclsaw iramed men 
have succeeded in ihls fascinating 
and highly profitable Held _ , . 
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wheel-drive manufacturers, Range 
Rover and newcomer LuF^rza, are in- 
troducing new products and advance- 
ments to their full-size SO Vs. 

Range Rover has added more mus- 
cle to last year's ISfr-hp 3.5-liter ahime 
num Vfi by boring it out to 33 liters, 
increasing horsepower to 178. Torque 
is up. too p from 195 Ib.-fl to 220 lb. -ft. 

But the bigger engine is just one of 
Rover’s technological improvements. 
A more significant upgrade is the 
elimination of the manual differential 
locking system anti the revamping of 
the transfer case* the latter accom- 
plished by replacing the sliding- 

sleeve gcar^et with a Morse chain- 
and -sprocket drive system. 

Drivers of new’ Range Rovers will 
nn longer have to manually lock the 
center differential Lo compensate for 
wheels pin. Instead, a viscous cou- 
pling unit (VCU) has been splined Lo 
the center differential, automatically 
compensating for front, -rear dispari- 
ties in wheel rotation. Range Rover is 
the only sport/ utility to offer it- 

On the other side of the lux o- mar- 
ket is La For/a Automobiles N a brand- 
new company that is introducing a 



MITSUBISHI M0NTER04 DOOIT 

limited number of luxo-utes called, 
appropriately, LaForza, 

LaForzas are very similar in size 
and configuration to Ford's full-size 
Broncn. They arc also powered by 
Ford’s 185-hp 6,0-Uter V8 T with 
Ford's 4-speed automatic. However, 
the LaForza’s rolling chassis, body 
and interior are a product of Italian 
coachbmlder Pininfarina. 

It's a brute of an SUV, weighing in 
at 5082 pounds and delivering a tow’ 
rating of HOOD pounds. The suspem 
sion 1 which is anchored lo a 2- Lon 
box -ladder truck chassis and Rilstein 
high-pressure g;is shocks, features a 
military design J FS in front and a full- 
floating beam axle supported by leaf 
springs in the rear. Wheelbase is 
179,9 in. with a track of R7.8 — both 
very close to the Bronco. 

Another impressive aspect of this 
leather-lined mac homobile is its agil- 
ity. Equipped with rack and pinion 
steering, the LaForza can turn 
around in a 30 -ft, circle, something 
even many mi dears can’t manage. It 
also comes with limited-slip differed 
liats front and rear, power everything 
and a price lag of $4:1,850. m 



Stretched wtwelbase 
— from ^25 io T0*lrt 

■and Increased overall 
length give JUontefo 
improved ride and 
big inters gain. 





At Armstrong weVe been 
building toughness into our 
tires for over 75 years. 

Like our Norseman All 
Season With a road gripping 
tread, a patented Tredlocw 
belting system of woven 
aramid, and a 40.000 mife 
limited warranty.* 

See your local Armstrong 
dealer today for the tire built 
tough as a rhino. 

* For cwnptole (Wails coniaci your 
Armstrong dealer. 
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Practice wheel ft rim safety, 
and we'll give you this sotid 
bronze belt buckle. 



Avoid needless accidents! Ask 
for the wheel 6 fim safety train- 
ing kit provided jointly by The 
Goodyear Tire h Rubber Com- 
pany and Motor Wheel Corpora- 
tion. Pasi the charts in your 
garage Train your service people 
in proper procedures. And we'll 
send you a Iree Think Safely h&\\ 
buckte 

Write Wheel/Rim Safety Depl 
1 1 16 N. Washington. Lansing. 

Mi 4 S 906 - 4 S 41 



A ?^feEy educaoon program 
sponsored jointly by 

GOOD-YEAR 

and 

MOTORBWHEEl 





GuaranlEed mi la crack or damage your 
windstilald or pain I Order iDdiy for only 
SI?. 99 plus 52* shipping and handling. 



™ 1 - 800 - 356-8356 

In Colorado call 303-375-5590 



Nothing cleans Mka hoi wait r And nothing 
BUI Mol S(iuJrt r v |l¥(l yftu hart waler 
cleaning lor yiiut windshield This unique 
haat tuthanye unit takes Ihs Heal— nnl 
the fluid— and Iranifers it m y&u i window 
wsshflr l! nid. Just till yuur waih&r button 
ind your wiper* clean or deleft Irttlielly 



IniLilti in mlnutai— 
In the 

kll. Jui[ hua uiv 
ceflUBtlieni it ytut 
PiHilfr halt ind 
WHfier Him! lubt 



HOT SQUIRT 
CUTS 
THE CRAP. 



POUNDS OF 

PREVENTION 

How to make sure you and your rig make it home again. 

BY BRUCE W, SMITH 



P irKUI’ancI spoil. utility own- 
ers whn venture off the beaten 
path — Whether it's a one- lime 
outing i ir everyday occurrence 
— should give as much thought to pre- 
] miring Iheir vehicle for outdoor emer- 
ge ncies 3i s they do Lo stocking the 
hume medicine cabinet. Ifs ruuJly not 
iiii e\ aggerat ion 1 1 1 say t h at ! i ves n mkl 
depend r>n iL. Getting eaughL oul in 
the boondocks without at least a very 
bask off- roa tier “medicine cabinet." 
could mean spending a lot mure lime 



than you planned in a jMjtentkIJy hos- 
tile envi mntneul. 

Sni whril should he in the off- 
reader's medicine cabinet? Not as 
miEch jisyrni might think. VVi/ve com- 
piled a very basic Ikt of behlnd-the- 
sem items that can help to deal with 
minor emergencies anil prevent an 
enjoyable ufT-mud excursion from be- 
coming a nightmare, With any luck, 
you'll never have- louse them. Rut nut 
huv ingthum is inviting iruublv- 
■ First-aid kit— (."an be made up at 




Even I DD,DW-milF ^cCG3L4iy drivt belli Cfln break . A iparc can spare you a Jong walk home. 



m 
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home, though several companies sell 
outdoor sumval/first-aid kit^ in var- 
ious sizes (prices range from about 
$15 toSlOOK Prevail Survival Systems 
19395 Femn Blvd-, Rancho Cuca- 
monga, CA 91730, (714) 989-7773 | and 
the American Red Cross offer such 
ItiU. A water jug — I gallon is the ab- 
solute minimum, and a 5 gallon is bet- 
ter — I k also essential for travel in 
desert areas. 

■ lleavy-duly jack — Indispensable, 
regardless of climate or terrain. Orig- 
inal-equipment jacks are generally 
useless in sand/mud/snaw situations, 
and those are precisely the situations 
where a 4 ■ w h eel -d ri ve vehicle is I i kely 
to get stuck. A Hi-Lifl jack (Hi-Lift 
Jack Co,, 1627 S, Jefferson 50, 
Bloomfield, IN 47424), or similar 
make, is ihe off- reader’s best friend. 
It ctists about $35+ It can be used as a 
conventional bumper jack, or as a 
winch, capable of lifting (nr pulling} a 
7000-pound vehicle 30 in, at a time. 
More often than not, that's all that's 
needed to get rolling again. A 12dm- 
stj. piece of ¥*-in. plywood should be 
kept handy to act as a base for the jack 
in sand or on soft ground — places 
where you're must likely to geL stuck. 

■ Snatch strap— Very valuable for 
extraction from sticky places, Don*t 
confuse with a tow strap* A snatch 
strap, usually made from nylon, 
sfre/cAesand is designed to jerk a 
stranded vehicle out of the mud/snow 
in a slingshot manner. A tow strap, 
made from polypropylene or polyes- 
ter materials, is designed specifically 
for towing, and has little elasticity. 
Companies like Keeper Cnrp , (RO- 
Box 675, Wj I limruili.tr, CT IMJ22C) and 
Polaris (1056-C Commerce St., San 
Marcos, CA 920G9) specialize in both 
types. A 15- to20,000-pound-eapacity 
snatch strap (about $20) is good for 
compact vehicles; 25- to 30,000-pound 
(about $40) for full-size rigs. 

■ Tow hooks — Standard on most new 
trucks and sporbutilities. However, 
usually there is only one — in the 
front, which may not wind up being in 
a spot suitable for hooking up to a 
winch or tow vehicle if you get stuck, 
1 Vs better to have hooks at least fore 
and aft, and best to have them at all 
four comers. Bolt, do not weld, the 
hooks (about $7 la $10 a pair! to the 
frame of your vehicle. 

■ Short-handled shovel — Saves wear 
and tear on hands and makes quick 
work of sand, mud and snow that can 
impair forward (or backward) travel. 
Military entrenching tools (about $15) 
are handy t thanks to their col fallibil- 
ity, although a regular shovel with its 
handle lopped off works and stows 
just as well 



■ Engine helpers — Include a can of 
W[)4Q, or similar mobture-displacmg 
aerosol, to quickly dry the inside of 
wet distributor caps. A spare set of 
accessory drive belts, or at least a re- 
placement fan belt, should be behind 
the seat. too. Even 1 00. 000-mile drive 
belts can be displaced or broken by 
rocks that find their way into the em 
gme compartment. 

■ Hand ton!* — Too often overlooked. 
A simple %-in. metric or standard 
socket set (from about $25), a Phillips- 
head and stan r lard screwdriver, a ba- 
sic collection of open-end wrenches, a 
hummer, pliers and rolls of silver duct 
tape and mechanic's wire will be 
enough to handle moat minor repairs . 
at least temporarily. A bar of soap is 
also useful, for slopping minor gas 
tank leaks, 

■ Tire aids — Be sure Lu have a fully 
inflated apare, a couple cans of tire 
sealant, a 4- way lug wrench, and a 12- 
volt, plug-in-type air compressor 
(from $15 to $51.1} h A reliable pressure 
gauge is another plus. These items 
arc useful for more than the mere 
reinflation of low or flat tires. For ex- 
ample, the best traction in sand \* ob- 
tained by letting pressure down tu 10 
to I2psj for maximum flotation. With- 
out an air gauge, airing down — and 
taler restoring — all of the tires to the 
same pressure level is an extremely 
difficult task. 

■ Fire extinguisher— This inexpen- 
rive item can save plenty of cost, but 
is seldom considered until it's needed, 
and at that point it is too late. Gnu 2M- 
pound Haton- filled extinguisher 
(about 120) is best for vehicle use. Ha- 
lon has no corrosive properties and 
doesn't have io be aimed directly at 
the base of the fire like dry- powder 
fire extinguishers. 

■ Electric winch— Not an absolute 

necessity, but always a smart invest- 
ment, even if you only use it once. 
Winches can be transferred to the 
next vehicle you buy. Warn Indus- 
tries (13270 5.E. Pheasant Court 
Milwaukee, OR 97222) makes a porta- 
ble 40QQ-pound-ca™ winch (about 
$450) that is ideal for people who don't 
want a bumper-mounted unit. Porta- 
bles are generally adequate for use 
with compact pickups and utes. Full- 
size sport/utility vehicle owners, 
however, will want a winch with 8000- 
pound capacity (from $250 to $1000 L 
Finally, adding a tree-saver strap 
(abuut $15), gloves, snatch block (to 
double, even triple, the w inch's pull- 
ing efficiency— about $20} and a short 
length of hefty chain and two clevis 
hooks (about $5 each) will ensure a 
way of booking the winch cable to the 
anchor point* Ri 





Whether driving an or off the 
road, you want tires that can 
really lake the punishment. 

Like our Norseman All 
Season. With a road gripping 
tread, a patented Tredlocs 
belting system of woven 
aramid. and a 40.000 mile 
warranty/ 

See your local Armstrong 
dealer today for the tires built 
tough as a rhino 

1 Pdf complete details coiitacl your 
Armstrong deaie* 
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The bedrock basics of successful off-road motoring, 

by len frank, West Coast Editor, With ROD MftlEN 



I N THK tiOSPKL of dim driving 
according to North American ral- 
ly champion lUn 1 Miller 1 ht j Firal 
Commandment is Keep Moving. 
The Second Commandment is Learn 
to Read the Terrain- After that, itV 
li 1 1 supposed lu he easy. 

According to Mitten r mm* l L nicks 
li net spi i W utilities sire set up for driv- 
ing un hard surfaces. Slopping in the 
i lin produces less weight transfer so 
you need more rear brake hi as — i he 
slower t he going, t he more rear brake 
required, the more slippery the ter- 
rain, the more rear brake. Which 
means that braking too hard (hr the 
surface > will lock the i'ront wheels and 
that in tuim means loss of steering. 

Fnr speed on hard surfaces — tight- 
ly packer! sand fir dry lire roads, fnr 
insumre — 2wd is actually fabler t han 
4wcl + as lung as there is Hot Lon much 



jiower fur one pair of drive wheels. As 
the surface loosens, though, 4wd 
comes into its own. A 2wtl vehicle on 
dirt, says M illen, is a ha sit- nver- 
sleerer: ^Ynli correct slides with f ap- 
posite lock, balance the steering 
against the throttle. I L"s spectacular, 
it r s fun H but it's slower than a smooth- 
ly steered 4 wrl through a loose comer. 
Four-wheel 1 1 rive is more like front 
drive — lifts of little corrections, as you 
go f:uster, and moderate throttled 1 
Milieu likes In Lise left -foot braking 
to offset excessive understeer with 
4wd, and to stabilise the car (braking 
with the power on compresses the 
suspension). "Hig knobby tires are 
perfect for deep muck, but for gravel 
or sand you'll want something 
smoother." And he reminds us that 
"inn much tire* is u hindrance every- 
place except on soft, loose sand. 



Larger- tha n - si s md a rd a nl i rr 1 ll h: irs 
are fine fur [lavement, especially with 
lowered suspension, but will keep the 
outside wheels from biting on dirt. 

Mi I len also thinks that all trucks 
and sport/Litilities arc? nnriers hocked. 
He likes doubling up with stock-valve 
s hoc ks rat h e r t han si i ff si ngies — "1 ess 
likely tn fade and break shock 
mounts." Li it kits a re out. Milieu likes 
tn keep the renter nf gravity as low as 
possible even if It means sacrificing a 
little ground clearance and wheel 
travel. He warns against sliding on 
rocky ground — tire strength is in the 
trend, not L he sidewall. 

“Anticipating conditions lakes ex- 
perience — -remembering that there 
are Limes to go fast, times not to. 
Avoid wheebpin — when il stints, slip 
up a gear, read the terrain and, above 
a 11* kee p it mo V i ng .** M 
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-with Your Own 
Easy-to-lnstail 
iter Well System i* 






Homeowners! Gardeners! 

Say Goodbye 
to Expensive 
Water Bills 



Remember the Drought? 

Need water for your lawn and garden when the city 
says NO WATERING? Tired of paying twice for 
your city water -- once for the water itself, and then 
again for the sewer charge? 



There's nothing like having your own 
unlimited supply of water! I'd like to 
show you how you can get it yourself - by 
drilling on your property with the amazing 
Hydra-Drill. You can probably finish the 
well in just one weekend, and install the 
pump and tank the next one* 

Save Money! 

Let me send you absolutely FREE a complete 
information package full of pictures, descriptions, and 
prices of the equipment. There's even a fully- illustrated 
booklet called "How To Prill Your Own Water 
Well 1 *, and a recording of a half-dozen folks just like 
yourself from all over the country who have drilled 
their own wells and saved a lot of money! 

Expert Help Available 

You'll also find out about our Toll-Free Consult- 
in g Service . It's a Deep Rock exclusive! If you have a 
question while you ore actually drilling the well, you 
call a special number to talk with a drilling consultant 
for on-the-spot lips. 

Then, when you've finished the well, we can help 
you select exactly the pump and tank you need, and 
show you how to install it. in fact, if you have a video 
tape player, a complete instruction tape will answer 
most all your questions. And the tape comes Tree with 
your pump. Anything else you need - call the toll-free 
number! 



Be Water Independent with 
your own water well system 
you install yourself! 




Yours FREE: 



* "How To..." booklet 
% 33 rpm record 

* Complete info & prices 




FOR FREE INFORMATION PACKAGE 

Call Toll-Free 

1 - 800 - 333-7762 

(Ask for Operator 7133) 

Ur Cl ip Irina pan anil MtilTodiy! 

“ “ “ ” TactorydirecT “ " 

1 71 33 Ander&orr Road 
.Opelika, AL 36003-0001 

□ YESt ! may *am drill on my property. Kusn ihe 
FREE INFORMATION PACKAGE lauding ffla 
booklet, record anti pnees 

J Also, send Mbnntfwi and prices on your *eii pumps 
and tanks No obligalion I 
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The socket far th r Ryabi Chuck key makes 
key removal difficult The Bosch drill uses a 
5 ImMar design but removal Es easier. 



The chuck key for the Porter -Cable tool b 
held securely In the metal battery strap. Ft's 
easy to remove but more difficult to replace 



MaklEa and Milwaukee both feature a dip 
that holds the chuck key shank securely. Re- 
moval and replacement are simple. 



replacing i hr? key i& difficult. 

The 5-position clutch h although 
smooth operating and producing a 
uniform torque progression* has n 
rather shallow range for a tool with 
such power. The highest setting only 
drove nur3-Jtii No. latest screw 1 
about 2 s /n in. into the wood. 

The only feature that this drill lacks 
is a high-speed range. With a top 
speed of 400 rpm, you may find that 
drilling small holes is slow going. 

RyobJ BD-1D25VR 

In any test like this, there must be at 
least one tool that falls pretty well 
dead center. And as far as our group is 
concerned, this accolade goes to the 
Kyobi BIMG25VH. 

Although the drill has a somewhat 
chunky design, it's fairly compact for 
working in tight spaces. The 4 -posi- 
tion dutch displayed a wide range of 
torque settings with an exceptionally 
wide variation between the high- and 
low-gear ranges to effectively pro- 
vide eight Lorque settings. 

In general, the controls work easi- 
ly, However, Kyobi has opted for the 
under-the-housing dutch which can 
be annoying if you change settings 
frequently. 

This tool has a handy compartment 
on top for holding tw r o screwdriving 
bits. Hut, the chuck key is very diffi- 
cult bo remove from its storage slot. 



Sears 11 112 

Although the Seal's tool was the light- 
est, smallest and the least heavy duty 
in construction and appearance, we 
repeatedly stumbled over one undeni- 
able fad: This drill outruns every oth- 
er drill for run-time per tu nuance es- 
ceptforthe 12-volt Porter-Cable unit. 
Ifsubiu the least expensive. 

While this drill does boast variable 
speed, we found Lhat it was only truly 
variable under no-load conditions. 
When driving screws* it was often dif- 
ficult to keep the bit turning unless 
full power was being applied. The 
Sears drill only had three dutch posi- 
tions and they seemed appropriate for 
light-duty driving. To guaixi against 
any continuous heavy work that 
might damage the motor h it comes 
equipped with overload protection. 

After hard use, the battery pack 
seemed hotter than other units and 
we often hail to wait 2U minutes be- 
fore recharging. 

The general fit and finish doesn't 
quite come up to par with most of the 
other tools. But, if you plan tu buy 
only one battery pack, you'll get the 
most from each charge with the Sears 
11132. 

Ski! 2735:04 

This cordless drill was the second drill 
in our selection that boasted 12 volts. 
As such, it's a little lighter than the 



SLACK & DECKER 19S7 


RUN TIME 


BOSCH 921 VSR 




M AKITA 6093DW 




MILWAUKEE 0394'! 




PORTER-CABLE 9050 




RVOBI 0D-1O25VR 




SEARS 11T32 




SKIL 2735:04 





Run time Is defined as the maximum number of completed operations In one charge tytle. 
Chart represents- the accumulation of run time tests over five testing cycle* that Include, buy- 
ing hoFes with Vi-Ftt. spade bit. '/a-lrr- auger bit. ru twist bit and driving 3-irv No. M and 
I Wirt drywaii screws. All tests began with a furiy charged battery pack, 

I3Z 



CLUTCH PERFORMANCE 



TTItt 



TTt,_ 



TTTt 

HIGHSPEED 



NARROW 1 rjkojE 
RANGE TYPICAL 

orabscHSfcw 

FQOTER-CAflLE 
AND5KIL MODELS 
TESIEO 



WIDE lOfKXJE 
RANGE TYPICAL 
OF MILWAUKEE. 
RVOTI. MAKUA 
AND BLACK £ 
DECKER MODELS 
TESTED 




LOW STEED 



WIDE VARIATION IN CLUTCH 
PEkFORMANCE BETWEEN HFGH- AND 
LOW-SPEED RANGED TYPICAL OF 
IWOflli MAKITA-ARD SWL 



Chart indicates only general characteristics 
of dutch performance. Refer to ten for more 
specific information an each t oof. 




Chart indicates the maximum depth io 
which a Vb-ifiL-dla. lagbolt couJd be driven 
Into the edge of a 2x4 by each TooF with a 
fully charged battery pack. 
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Ptorter-C&hle 12 volt and it does have 
the advantage uf two speed ranges 
and a high top speed of 1050 rpm. 

It also is the only drill that you can 
buy that includes two battery packs in 
the kit. Considering that the packs 
average in price at about $50* this is u 
sensible feature. 

Unfortunately, the screws that we 
drove couldn't read the label on the 
drill Ual prod aimed 1 2- v oil 
power — the unit did not seem to per- 
form any differently than the 9, 5- volt 
units. 

The under- the- housing dutch dial 
jiorfoims adequately but is a little un- 
certain iti feel. The dutch torque 
range is narrow 1 and only suitable for 
light screw driving. To sink larger 
screws, you’ll have to use direct 
drive. And, the forward, re- 
ve RSE'UFF switch is too small for 
easy o iteration. However, the tool is 
comfortable Lu hold and, barring the 
fact that the 12-volt designation 
might indicate more power, the tool 
does do the job. 

Summing up 

Choosing Lo buy any cordless drill is a 
com promise. The tools simply don’t 
have- the guts of the better plug-in 
in. drills. And, they don't perform 
w ell with spade bits w hich require a 
combination of high speed and torque. 

If you plan to use a cordless for bor- 
ing holes larger than & in., an auger 
bit is the better choice. Also, keep in 
mind that heavy jobs require extra 
pow er and you'll pay w r itb frequent 
battery pack changes. 

Before buying any cordless drill, 
give same thought to bow you're go- 
ing to use it and, of course, how much 
you care to spend. In terms of holes 
drilled per dollar „ it's hard to beat the 
Sears 1 1 132. The other tools do pro- 
vide extra features and quality but 
y oil'll pay at least twice the price to 
get them. 

Based on our findings, Lht* Porter- 
Cable tiSfit] Es the LchiI of choice where 
boring large holes or driving heavy 
screws are regular tasks. For general 
use. how ever, Lhe Bosch !*2l VSR 
looks like a w inner due to its com bin a* 
Lion of performance!, handli ng and 
heavy construction. 

However, it's revealing that, after 
having become intimately familiar 
with all 1. hese tools, one drill was reg- 
ularly chosen to handle the odd unoffi- 
cial job that needed Lo he performed. 
The tool that our hands gravitated to- 
ward was the Milwaukee 03SM-1. In 
terms of design. Milwaukee has 
achieved a balance Lhat reflects the 
b:Lsic requirements of a cord Jess drill; 
easy handling, cum foil and iHe j power 
when you need il for the occasional 
heavy job. pm 
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YOU CAN TELL a lot about jack Daniels 
Whiskey from the sign on our front gate. 




Tmmum htiifttr « 40431 ilcnhai Ijj moIijitw <00 86 poflfl * Omdlrt Md bj 
iflei Danifli DiKilifry. L*m Minin* P^ppuprui. Pbut# L. LuKibu^ (Ptop 3fel|. Tsnrawe 37153 



Visitors co the Hollow always comment on this 
sign and especially our quiet, unhurried way of 
life, You see, we make an old time whiskey here, 
slowly charcoal mellowed to sippih 
smoothness, And we age it slowly too, 
over long years and changing seasons. 

Yes, there are faster ways to make 
whiskey. Many distillers employ diem. 

But once you compare Jack Daniel’s, 
you'll understand our reluctance co 
pick up the pace 
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O ver the past decade Classic 

Roadsters, Ltd., has been design- 
ing and engineering road- 
sters to be built by individuals 
like yourself. We know that 
quality pays and leads to 
years of enjoyment and 
dependability. That’s 
why professionals say: 

“In recent years, Classic 

Roadsters has earned the ^ s . v 

reputation of being called ^ c- — ' 

'manufacturer of the highest ^ ^ 

quality kit cars in the industry 

Tbe Editors — Hi Performance Kit Cars — 

The reason thousands of customers haw assembled their own Classic 
Roadsters is not just to save money There is a great deal of fun and 
excitement in seeing these beautiful automobiles come to lift The 
assembly process is easy and requires only common tools. Even the 
body color arrives finished — no painting 





Call today to find out now about this fun and rewarding project and build 
your own Classic Roadster. Also available custom built and ready to go! 

l^ri: mo -4444446 b» 

For International Export Call 1-701-^3-63*6 




-Yes! 



tm 



Nmt: . 



Plna.sc send me the fi ilhiwing informal ion* 

T i Ea^To-Assemble Kit 
n Curium FJuili Roadster 

A) □ FREE Color Bnjdiiiint parts & 

options anfo, and corporate report 

B) □ $5.00 16 py. Product Catalogue, 

plus 24 pg. company component £i 
pricing mfo 

Cl □ S15.D0 VffS Videotape (ajiporak- & 
model profile) ttfcs IH B" literature pkg. 

D) FI I2.<K) Profit Opport lining report 

|j t»i " Classic KoadsiCfJh ml. 

li lfil7 Main Far#*, Kl> fVSfc£]C3 



Phone (Day): ( 
Phone (Eve): ( 

Address: 

Cihi: 



State: 



Zip: 



LI VISA □ MasterCard 



Gmptm must he Crtmpkie Im ptocEU 



Exp _J_/_ 




Also AvsilahL 1 '‘Manufactured in CiiMda" Canadians call l-r)CNl4S7-434Z 



J 
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THE RITES OF SPRING 

( Omt in mxl fron t fxtfjt-' ) 

ed price, which is expected to be 
about $25,0(10, But viewed from the 
perspective of current Porsche 
prices, which is the not-u (treasonable 
[wrsjiecti ve VW would like very much 
for you to take, the Corrado can be 
fHTceived a* something of a bargain. 

— Tony Swan 

Mazda MX- 5 , RX -7 

Just when you thought Mazda had 
gone to sleep, the hoys from Hiroshi- 
ma seem to have rediscovered the 
sports car. It’s called the MX-5 Miata, 
and it’s the embod iment of the old 
British sports car ethic — small, light, 
zippy and open. 

The new roadster is about the same 
size us a Honda CKX, and the combi- 
nation of its r lassie front-engine/ 
rear-drive layout, 4-corner double 
wishbone suspension and 52/48 
weight distribution promises to make 
it a nimble handler. 

Power comes from Mazda's 1,6- 
liter 16-valve dohe Four — a healthy 
1 16 hp at 6500 rpm — and the gearbox 
is a 5-speed manual. Brakes are discs 
all round, vented up front. Pricing 
was open to conjecture at press time, 
hut educated guesses put it in the 
115,000 range. 

Elsewhere, Mazda has made a num- 
ber of small but telling improvements 
to the ever-popular fEX-7, Most im- 
portant are revisions to the rear sus- 
pension that produce significant gains 
in handling, particularly under brak- 
ing. The engineers have also been 
busy inside the RX-7’s rotary engine, 
increasing compression, reducing 
rotor inertia, tweaking the induction 
system and redesigning the turbo- 
charger. The net here is u bump 
in both normally aspirated and turbo- 
charged output — from 146 to 160 hp 
for the former, and from 182 to 200 
for the latter. — Tony Swan 

Nissan Axxess 

U ndeterred by the chilly reception ac- 
corded its Stansa wagon, Nissan is 
back with a slick new entry for the 
minivan derby. The Axxess sports 
the u-suat lengthy assort me fit of ame- 
nities we've come to expect in Japa- 
nese cars, but its most interesting 
feature is an optional 4-w heel -drive 
system with two viscous cou p (i ngs . 

The first of these, in the center dif- 
ferential p automatically varies front/ 
rear torque split according to traction 
conditions* The second, in the rear, 
can vary torque split from side to side. 

Power is supplied by Nissan's new 
sohe 2.4-Htor 3- valve Four, the same 
engine used in t he new 240SX. 

—Tony Swan 
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Installing borne security systems like Ibis closed-circuit camera and 
monitor is just one tray you ran make money d.' ti security electronics 
technician. 



H5M train trlth and keep 

d closed-circuit television camera, mount, and 
9* monitor; jtnlepfthf-arl fire/intrusinn 
it farm controt panel with digital dialer; remote 
fMfF> keypad: passive infrared motion detector; 
smoke detector: remote control dutO alarm uith 
motion detector, ignition disable relay , and 
stem; iV RI Discovery Lab * /or circuit 

*and-fr?fd jmrfrJinrfflr 
with j 1 ; digit readout. 



Now NRI trains you to he today's 
electr 



expert security electronics technician 
as you install and troubleshoot state- 
of-the-art security systems in your 
own homo and aula. 

Violent crime, theft, fire .thq 'rc facts of 
life in the ILS. rodjy. But now there's gyn'td 
news, loo. All across the nation people arc 
fighting back with high-tech electronic 
security systems. In fact, Americans will 
spend uter 17 billion dollars on security 
services and equipment by the year 1991 
For you, this new consumer demand for 
electronic security systems means even 
more good news It means a breakthrough 
opportunity to gel in on the ground floor 
of a booming new industry Now, no matter 
w here you live, you can start a high -paying 
career— even a business of your own— in* 
stilling, servicing, and maintaining residen- 
tial and commercial security systems 
Best of all, NRfs ready now to give you 
the hands-on security electronics training 
you need ro ^ _ 
get started 

fast 



notion 
wilt 



Right away, you gut th« skills you need 
to install ana sorviw nil security systems 

NRl’s at-homr Security Electronics training 
gives you solid electronics know-how. plus 
i complete working 
knowledge of popular 
security devices in 
use today. 

\bu learn how to 
install and service 
magnetic contacts 
and pressure mats. . . 
microwave, ultra- 
sonic, and passive in- 
frared detectors . . . 
personal identi Titra- 
tion systems and 
electronic listening 
devices. . even cen- 
tral station alarm 
systems and today s 
most sophisticated 
fire warning equip- 
ment But i hat's nix all 

four hands-on Training includes state-of- 
the-art CCTV equipment plus home and 
auto electronic alarm systems you keep 

NRI gives you hands-on experience with to- 
day's newest, most popular security systems 
as you train with the professional closed- 
circuit television surveillance equipment 
and high-quality electronic home and auto 
alarm systems Included in your toursc, 

Step by step, you learn by doing . . eval- 
uating your own security needs, installing 



complete electronic alarm systems in your 
own home and auto, testing and trouble- 
shooting working alarm circuits You actually 
safeguard your own property while gaining 



the expertise you need to move fast Into an 
exciting career— even a business of your 
own— is today's expert security electronics 
technician 

Sand far your FREE tatalng today 

For all the details about NRJ's at-home 
Security Electronics training, send the cou- 
pon today. If the coupon is missing, write to 
NRI School of Electronics, McGraw-Hill Con- 
tinuing Education Center, 4401 Connecticut 
Avenue. Washington, DC 



dialer; remote 



SCHOOL OF ELECTRONICS 

MrGrci w-hhi Continuing Education c*m*r 

*401 Cann«l*™t Avsnun. WoihiFt^t^n, PC 2QD0B. 

L^T Chaek an* catalog only 

□ l&nrtty EtatrcnKi □ flabofm 

□ CfM**rtmnrd □ Spvicing 

AAkrapfNnMn D BdU, Elreh-aniti 






O Air Certd^cmig. Healing. 

wd Wng*nJiM 
fZ f!«4nc'jfl 

V- 



D Small Eafjin* Repair 

□ knknrfm Wwftnp 

□ Sttlirrtfrfiag 



Addffn_ 



temirtfd by l*H NtfigrHil Horn Council for mmser emh apprMd under Gi U □ *h*d Fat detain 



Make good money in a 

career as a 



challenging 
security ele 



security electronics technician- 
even start a profitable 
new business of your own 




PM HOTLINES 



COMMUNICATE 

WITH US 

We're trying our best to make it easier for you to communicate with us. 

Here are three ways you can do it. 



HOTLINE PHONE NUMBERS 



Since last July, we've had special telephone numbers here at Popular Mechanics that allow you to 
call our editors directly and easily. They're activated once a week, on Wednesdays, from 3 to 5 PM EST. 
All the editorial staff hotline phone numbers are lasted here. 



HOME A SHOP 


$t*v*n WJJtsan, edited 

JacTmlrtl 

Tom Kfentk 

[building home refnode^ing P 
shop design, tools, 
furniture making and design 


J2T 2)265-7530 
|2 1 2| 265-7570 
{21 2J 265-7572 


ELECTRON fCS/P HOTOGRAP HY 




UBphin Booth, editor 

SCIENC E/TEC HNOLOGY/AEUOS PACE 


[2T2| 265-750 f 


Tim Cate, editor 


f2P2| 265- 77W 



AUTOMOTIVE 


Tony Swan, editor 
Inewcan, mooorsponal 
Mlfee Allan 

(technical design, 

care and maJnttnanct| 


(212)265*7526 
[2 1 2) 265-7536 


eOATING/OUTDOORS 




JH SJcorUpif edrEor 


\2t2) 265-7596 


GENERAL 




Jo* Oldham, editat-ln-thief 
BUI Hartford, managing etiEoT 


PI2I26S-7S03 
(2 12| 265-75 18 



READER SERVICE BUREAU 



We have a Reader Information Bureau that is operationaf five days a week during regular business 
hours. Our Reader Service Bureau number is [212) 649-3127. Please call our Reader Service Bureau, nor 
our editors, for information on back issues, reprints of articles, subscription inquiries, plans offers, etc. It 
will save us all time. 



ELECTRONIC MAIL 



Now for the first time, you can communicate electronically with us ifyou have a personal computer 
and a modem. 

You can call the PM computer any day between 6 PM and 8 AM [only] EST, The number is (212) 582- 
8369. Once you 're on line, you can leave messages for specific editors, or direct inquiries and com- 
ments to a specific department The department bulletin board also allows you to share your thoughts 
with other readers who call in. 

New users will get an identification number and password that allow them to access the system. 
Simply set your communicationssoftware to 8 bits, no parity and one stop bit [8-N-J ). and set the baud 
at 300 or 1 200 . if you're asking a specific question, allow a week before calling back for our answer. 
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EARN $18 AN HOUR! 



Turn Your Spare Time into EXTRA INCOME!!! 

Operate your own Profitable Saw & Tool Sharpening Business! 




Sharp-All 
lets you 
easily 
Sharpen 
Saws, Shop 
and Garden- 
ing Tools for 
Home and 
Industry! 




Now, use your spare time to generate faw risk* high profit income 
to improve your life style! 

With the Fole\ -Belsaw Mt>dei 1055 Sharp ■Alin's easy for you to start 
your own profitable Saw & Tool Sharpening Business. Yours is a 
service business.- there's no selling involved, no inventory required. 
You spread the word abou I your busi ness and people just start bn nging 
in sheir saws and tools for you to sharpen.,. it h s that easy... and you 
pocket year 'round profit* for The ihings you want to do. 

Manage your own time and reap the rewards of 
financial success and job satisfaction! 

YotTrc your own boss, so you set the hours. Work in your spare time 
or build into a full ume operation right ar home in your garage, 
basement onool shed. Work as much as, you want, as long w you like. 
Plenty of business just waiting far you to start 
your own Sharpening Business! 

With all the new residential and commercial building in America 

today, more than enough business awaits you when you open your 
shop. Every home and business has saws and tools of all kinds that 
need sharpening periodically and with your Sharp- All you can service 
the needs of your community. . .no matter whether you live in a big city, 
small town or rural farm area. ..you "II be the sharpening headquarters 
for carpenters, builders, manufacturers, craftsmen, hobbyists and 
homeowneni. 

It 's easy to get started no experience necessary,. .and you deal 
direct with the factory for low prices! 

You don't have to invest thousands of dollars to ger started in business 
for yourself. In fact for less than $2.00 per day, with the low cost Sharps 
All and your desire to gel ahead, our Operators Manual and Guide to 
Profits will provide all the necessary information and step-by-step 
illustrated instructions you'll need lo gel started. With Foley- Be I saw 
you deal direct with a dependable company with a history of provid- 
ing independent businessmen and women with quality products and 
superior service since 1 926. 

To get started ...just fill in the coupon TODAY and MAIL IT! 

30 -DAY FREE UQMK TRIAL OFFER! 

We'Ll rush to you Our FREE "Lifetime Security** Fact Kit by return 
mail-. Inrst Class! You'll receive full details on how to start your own 
profitable Saw & Tool Sharpening Business with no risk on our 30- 
Bay FREE Home Trial Offer! There's No Obligation to buy ...and No 
Salesman will call. 



READ WHAT THESE SUCCESSFUL SHARP-ALL 
OPERATORS SAY„* 



“Sometimes f make more in a week in sharpening than / do on my 
regular Job. t still have a lot of years before t retire, bus t cm handle 
both full and part-time jobs without any trouble 

Don Loll ar. Louisiana 

the thing that impressed me most is that just about everything that 
Foley-Belsaw chimed turned out to be true. You normally read the ads 
you and lend to look between the lines for what it r i really tike , 

but with Foley 'Belsaw it was a straight deal and whatever they said 
was true,'* 

Al Krasnow, Connecticut 



*j never sharpened a jbw before in my life, .only advertised in 
newspapers for 2 weeks and new l have more work than / am able to 
do. / fcovf as many as one hundred jwwj ahead of me at a time M 

Frank Sanin, Washington 

J 7 have had excellent results with the Sharp -All, . .you just can't beat 
it. ft is easy la set up, doesn't take iong to change stones . all in atl r 
ifs no trouble to work Wilhf 

LaVem Heim. Kansas 



ACT NOW! SEND FOR 
FREE FACTS TODAY ! 



□ 



Hv-BhhwI ^ , ■■■■ 

TTw^nrmf™' Equrlii&lo Rd . Dept 20613 
TIT-ll™ Kansas City. MO &4i2<i 



U Yh, plfliUM msh my FREE "LrletimB Sacurrty" 
Fact Put on starting rry own profitable Saw & Tool 
Sharpening business 1 

name 



ADDRESS 



| ST * TE _ 

| PHONE 



ZIP 




I 





It jr ucaiM: t 

More w«h Less 





■MOWT EFFECTIVE By 
duplicating the motion of 
cross country skiing, the 
world's best exercise, 
NordscTrack provides the 
ideal aerobic workout. 
UMORE COMPLETE 

Unlike bikes and 
other sit down 
exercisers, 

NordidTrack 
exercises all 
the body's 
major muscles 
for a total 
body workout, 

UMORE 
CALORIES 
BURNED In 

tests at a major 
versify, NordicTrack 
burned more calories 
than an exercise bike and 
a rowing machine,* 

UMORE CONVENIENT 
With NordicTrack, you can 
exercise in the comfort of your 
home, NordicTrack easily 
folds, requiring storage space 
of only 17 ,J x23^- 

*SniEJ\tsfic IesE multi included in 
Njard^Trjc'L brae hurt-. 



^ordtcfrack 

THE BEST WAY TO FITNESS 



ACML COMPANY € WB8 NofifurTrack 



■ LESS TIME Because 
NordicTrack is so efficient, 
you burn more calorie s and 
get a better aerobic workout 
in less time, 

UNO DIETING No 

other exercise 
machine bums 
more calories 
than Nordic 1 ™ 1 ' 

lose weigm 
faster with- 
out dieting, 

UNO 
IMPACT 

Running and 
some aerobic 
workouts can 
cause painful and 
potentially harmful 
jarring. A 
NordicTrack workout 
is completely jarless. 

UNO SKIING EXPERI- 
ENCE REQUIRED Even if 
you've never skied, in a few 
minutes you'll be "tracking' 1 
your way to better health. 



m Ktk* 

O^ip'ii- 
SnWr Alr-iiiliU 



FRIE BROCHURE AND VIDEO 

Oil Toll Free Or Write: 

1-800-328-5888 

lnMjunoLi1UU£rSU3 InfjruiiSSWHllJ-^iZ 

141 MuthflftNfril- N . OaiU MN5531B 

C nruc KJid [ik bmchtarr 

□ AIh frf* vidw tap« □ VHS 0 PITA 

Nditic 

Stftd 



City. 

Ph™t 



-Stale . 
^ 



CABLE T.V. CONVERTERS 
WHY PAY A HIGH MONTHLY 
FEE? 



All Jerraid, Oak, Hamlin, Zenith, Scientific 
Atlanta, Magnavax and all specialized ca- 
ble equipment available Tor shipment within 
24 hours For last service MC VISA or 
C.O.D. telephone orders accepted 000- 
640-0030 60 Day Warranty {Quantity Dis- 
counts) B A.M, to 5 P M. Monday through 
Fnday Central Time. Sett Addressed 
Stamped Envelope (60G postage for FREE 
Catalog). 

Midwest Electronics Inc. 

5143 W. Divsrsey * Chicago, IL 60539 
Ho Illinois- Orders Accepted 




sing with rwr Womb** Best bmndsi 

An (Inlimri-Cd Supply cl ttakgiuiiiiih hum L.h H 
Stereo recordings^ Record wllb y<u vcmr nr [lerfnmi 
live wllh the backgrounds. Uieil In Prafnijnnfli 
FtrfiwmjuKip ycl CDnnrcl5*JSlly ?0- j Ikxek ramponeiH 
£r«™. Phi hie fm r-EE BfnchUK Hind Draiitf ftftcdfd. 

LT Sound, Dept- PM- 3, 7980 LT Partway 
Uthcnia. GA 30058 ^ 404) 482 -4724 

njpkiMl-iK lured ud Sold EicIuIveIv bi LT BduAd 




He's rnawnj a rantr?*? Slp?r 
ppl and §0 can ycul 

Make- and selfynurdwn 
ornamental concuer? Hems 
Order ^Oirr book Wltlr (Mir 
425 aluminum mqld£ flf-CE-] 
and pmaudian into setr?i$ 
k^tn 'warXi s largu-^i maid 
maculae hirer 



Only S 7 C0 



CONCRETE MACHINERY CO.. INC. 



P 0 00* A-95 HicK&ry MC 26603 



AMAZING 

SCIENTIFIC AND ELECTRONIC 
DEVICES 

l.ftM:kF-. PrPXSr:R?i l-H- -4 m h'L y.L'x|Xiii- hurm^ 

i.ur.|inj; hi^i^rxfihs , i knul mi niiin^ pihI «. i^ihU- h:ani 

irpiu-inii«. j'l «ma toanaixj. force: Firm, ion 

WIND. ION MOTORS. l.lLiUTMNti t.i Nt.K.\l ION. 
11-1 A* f'CHES. ANOmHAAFT'H MAGNETIC IMPL : L5li 
CHJXS. INFRAfinNK’S aaJ L^LTRASOWC DLWrg*. 
SMOCK STUN Til'S PHIIJMTf>KS hw Fvr-rui rnML\ 

tiPTi SE!E! FN T0TAI IhaKKSLS?, L IiN£J R ANT.E WlKT 
HLAN^MirTiiii UlXi tTHJNAI MKKLK'HQNl-S ^ 
TRUS10N DETECTORS fnr vtcitn^ PLASMA 
GLOBES and INSECT.IttJDENT KILLERS REPEL- 
l.OHS for Elw *\omr SF.ND \E 00 for CATALOG OF 
PLANS. KFT5 AND COMPLETED Fi t MS Til 

lMTORM-\ ni)S UNLIMITED 

NW 7111, mk im 

AMHKftM 111 tl.Ui.il 





HORN TO Timm 



p fl *'**M*m A Hwt^bu 

rpCH7 l -CM’-l8 OOCCiK- - 

FOLBOTsM 

FREE OOUW CATALOG ^ 

C5 1800533-5099 



MODELS 






kits \ 

FOLDING 



i-i-i-i- •; ‘ijr . , 
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YOU CAN MAKE UP TO 



One Million Dollars 
in 9 Months 
Guaranteed! 



Dear Friend. 

I made ore Bullion dollars m 9 monlhi. You miy 
do beEier! 

My (iditit is Jotift Wnghl No! Coo long ago I was Flat 
brute | wm 3 1.11,000 in debt. The ban), repossessed ttiy 
car because I couldn't keep up with [he payrncuh. And 
one day the landlord gave me an t*wu ? n notice bec*Uw 
I hadn t paid the rent few ihru month*- So we hid lu 
mow mil My family arvJ | stayed al my cousin's place 
Em the ml or that mouib before I could manage lo gei 
another ipaitmenl Hiai was very erubai lining. 

Things have dtajiycd no 1 #. J t**n fnm home* in 
Souiherei California. The one I'm IMhe in now ia 
Bwrfy HiSl \t worth more Hun om million dollars. I 
own v?veml can, among them a brand new Mercts tes 
and a brand new Cadillac Righi npw, | have » 
miilmn dollm hnc of credit wuh I he banks and have eer- 
ri flc-ale? of deposit al 3l09 H DQ9 each Ln my hank in 
Beverly Hills. 

Best or all , I have time to hive fun To be me. To do 
whai I want. I work abour 4 hours a day, [he r«l of IlK 
day, 1 do things char pJemw roe Someday* I m dimm- 
ing Afid iftiHfli — l hopping Ol her days. I play Tavquel- 
ha][ err Ifnmv Sometimes. frankly, I jusl lie uul under 
I he sun with, a good book I love Lo take Ion c vacation?. 

I mil gol bark From a i wo wkI vacation from — Maui, 
Hawaii. 

I’m nor really Irving to impress you wuh my wealth 
Ar I'm Irying, to do here it io prove to you that if ii 
wviTi because of rhal money ucra I was lucky cniiuvh 
io find rhai day, I .rah: uould hive hem pdftr o'r rrwOe 
even bankrupt . Ii was only through lh^ amxung money 
secret ihai J could pull myself out of debt -uid become 
wealthy, Who knows wtui would have tuppened lomy 
tiimity and me. 

Knowing about ibis scern changed mv lift complete- 
ly If hroughi me wealih, happiness, and most 
important of all — peace of mind, Tftii se^rei will 
chadtgt your lift, too' ll will give you everything you 
need and wilt solve all yotrt money problem*. Of couth; 
you didn't haveio Eakr my word for H . Yurt can lr> il for 
yourself. To vc rh*e yew Iry Shis seerel, l"m willing to 
ai^t you 330.09 in cash (I’m giving my address al the 
bottom of Chin page.) 1 figure, if I spend 120.00. E aei 
your aJIentian. And you will prove it to y ..met -. eLf this 
amazing money seerei will work for yo.it, ioo~ 

Why, you miy ask. am I willing lo share this secTd 
with yud? To make money? Hardly. Fim, 1 already 
have all the money and posses. worn I'll ever need. 
Second, my seciet does nm involve any son of competi- 
tion whatsoever. Tliiid, npehiim is m>ft s*i laying I* me 
than aharifiB my wcrei only with ihov who resize u 
golden Ofpponuniiy and get on il quickly. 

this- were! Is incredibly simpk Anyone cun use il 
You ran gel starred with prantcally no money m all and 
the risk is almost re re You dan'1 need special training 
or even ■ h:p5i school education. Ii doesn't matter how 
young or old you are and ii will work for you ai home or 
even while you are on vacation 

Let mt i cl I you more about ihii luciiurini runner 
making secret 

Wiifi ibis «vrrt the money rtn roll in fwl. Ill sumr 
civs you may be able to cash in hleralfy Dvcruighi IT 
ymi can follow simple instructions you cajv get started tn 
■ single afternoon and il is possible lo have spendable 
money in you? hands live very ncsi murnin.^. In fact, ibis 
just might be the fa&icsl Ve* jf way lo make money ihai 
has ever been invented! 

Thli la a *ety uft -»ay lu *ci eui& caMp. 3i n prieileal- 
ly risk Free. Ii is not a dangerous gamble. Everything 
you do has already been lesied and you can get started 
for Less money lhan Jitosl people sp«bd feu a m^hi nil 
the L&wn.. 

O tit of the ftictu ihli^i aboui Ihii whole uk* is ih*i 
you can do il at home in you? spare timw. You don't 
need equipment of an oFfice. Il dorsn’l martw where 
you ILveeilher Yuu can use this send to make money if 
you live in a big, city or on a firm or anywhere in be- 
tween. A husband and wife i-earn From Nev. York used 
my secret, worked at home in iheii spare rune, and 
made S 4 S,tltt> Jft rjpsr Wf. 

1 huh cecrci is simple. Ji would he hard io make a 
rniiiake Lf ycju Irwd. You don B i need a eoile^e degree ur 
even a liJgh u:hc'wl educaiiLin. All yuu need K a ILiile 
cmtimon KltR and rite abiiity ld follow simpde, easy , 
sitp-by-step ifistiucrions. I pci*onalEy know a man from 
New England who used this secret and made \2 million 
m iuif i jm 

You can use ibis Rvre so m^ke money po matiej h m 
old or huw young yuu m^y be- Thde as no physical 
labor involved and everything is » easy il can be dune 



Here's what newspaper and magazines 
mt snjing, abouf \hh JncrtdRjit $ecnC: 
The Huhington Tiitws: 

The ft&yutRfXrrf m Rkhtt paved wil h gulden ups 
tjua Angelin Her* id burrUtter: 

We've all got to ^tan Mime^lKte Thr ftdyai 
Riwrfto ffrefre? is the flrri slep -n Ihc right dircclionl 
Nalkmal LtiiaiiKTr 

John Weigh! has an. ciccLJem guide Tof achtcving 
ivtalih in your spire time 
Income Opportunities: 

/ he Rt.> m.' Kntitilv kh'hfs is In n.vfllu.tbk gUtdc Im 

rLtsding'-kiKLiHL* In yuuc ow n hack >atd. 
rvews Trithiaei 

w'nghn's mawriaf is a MUST lor myone who con 
lemplates making il 4s an indcprtde^l 
entrepreneur 
Success! 

John Wright believes in success, pure and simple. 
Hones Hiking Opporiunilksi 
John WrigM has a rare gjfl fur helping people with 
no experience make lots of money. He & made many 
people wtahhy. 

HdMo«l Trade Press: 

We lLa-ve never heard ol an advemyef offering to 
riadefft io iry tis pnmm.. Weighs'^ wiit- 
Ihgnew to do ihn toovLncen iri ihai ln> rwn<y wti 
mu^st really work. 

( jdkluoila Pnfklnl Week; 

■ The puSirici of high finansr made ?wy- 

Citizen Sews.; 

He does more than give general idea*. He giv« peo- 
ple a deraited A to 7. plan in makr hag money 
The Desert Sun: 

W' right's Rojrtft Routt Itt Hu ht-i iivn up io its uik in 
□flfefrng an urwom pleated paih io 11 burial success. 



Vrfbtthfr ypu L rn a Eeriiagri Of % Vrtis old- 4 kllO# Line 

woman wbu is over and *r moving i'Ae mmry jAe 
needs with Ihis secret 

When you use this selth ia make muncy you wver 
have io iry ro convince anybody of ftnyibinji. This has 
no! bun lu du wirii dour-Lo-door Riling, telephone 
wlirililiur, real eslale ur anything else that involve* per- 
sonal cumaci. 

Everytkiing abom this idea is perfectly fcgat and 
hqibo-i ." You sot! 1 « proud of >kai you are doni£. and 
you will be providing a very valuable service. 

Il wkli only Lake you i*o huuis Eo kam how to use 
this seem. ATm that everything is almost auEom-alic. 
AFter you get rianed you can probably do esTrythini 
that is neces5ai> ! in three hours per week 

proof 

I know you are skeptical Thai simpk shows your 
good business sense. Weil, here is proof from people 
*hn have puL thtl wwdng Wfl into u*e aibd ha\c got- 
I<n alt ih* iiicne)' ihtv d^rod. ThclE kfikialr. ha^c 
been uted m on«r co pr«M iheir privacy, b *i\ J have 
full mfumwSiuji and Ihc actual proof uT Iheur suceeAs m 
my files 

'More Honey Thin I E*et U reamed' 

"All I cm siy ■ — your plaji is fF * wt tn just £ weeks, 3 
look mover H 00,000, Mure money Ebin I ever dreamed 
of miking Al: Elus rale, 3 honeslly belike. T can make 

<” fJ 1 raJlion dclla/1 P" l™ 1 ' A. F., l’ , n3Hdcpcc. 1 . 1 . 
Tf.m li. TA Hoar.:' 

”1 dicin' I belie v? u when you Hid Lhe secrel cuu-ld 
produce money the next morning, Doy, was I wrong, 
and you were rigJiLl I purchased your Roys# Rood co 
Riche* On [he basis of your ads ace, 59.54X1 pouifd in, in 
leu lhan 24bours! Jcdm. your secrei is shLicdibte!" 

Jk. L dfui;j Hills, C A 

■Marie 5 15,01 W la t Muailw Al 32 h 

"i i*as able lu eilrvi Ovtfr 135,000 With youi plan — in 
jiHE Ihc pau EWft mnnrhl A' J 72 year old girl. 1 never 
Ibuughi Ihct! rd evrr be able rn iri^ke iw mueh motley, 
a» f a^r « 3\e been jh.f u> Lk3. I really do wish i-fl thank 
yqu, w||h all of my hean/ J 

Ms. E. L. r Lqs Angeks, CA 
Made &l2A,DUiJ tn J Moalb' 

"For years, \ payed up all riie plans ilias promised eo 
rtuke me rkb. Prcrtiftbly I 4m lucky I did — hui I am 
even myre lucky lh*i I Iduk the tiw id lend for Vtrtir 



maEe™3 ll chanaed my whole life, Thank*, eo 'to u. I 
made il26,ftQ0 in 1 monlhv." 

&. W'., Fiunfldd, IN 

a Hadr SJOTOOO In B Mouths' 

“3 jievn betiev-ed i hose success stories . never belkv - 
ed I would be une of thtm usin| yonr techniques, in 
just ft monEti-i. 3 madf uver JSOJ.fflO. . .made oxei 
120,009 more in Ehe Last 22 days! Nm iusi wdl prepared. 
Km simple, easy. fasL Jcmn, think you for you? 

fioy* W Aidm!" c. M.. Loi An^l«. CA 

In Sb MmiIu' 

"I'm Jmn/ed at my RXteSi! By uutijf ytHit RCrtE I 
made 3X0,000 rn sis munlhs That's more Ehin twmly 
times whal Pie made in any single year befure! I’ve 
neve? nude so much money in such short rime with 
minimum effon. My whole ILFe I. was waning For this 
aniA/jrig mlracLe! Thank you, John 'Wfigh!." 

ft. £.. MeJeati, VA 

As you cm eetJI by now I hive come-acrEus sumnhin^ 
prei-iy griod. | bebevu 1 have ducqver^d ihe sweeiesi link 
money- miking seertr >cm POdld ever rmAgine. 
Remember I guarantee w 

Most of ( lie UrneT il iflkft big money lo make money. 
This h ®n eweplicm, With Ebb secret yuu can slur in 
you r vparc rime with ilmusl nulhing- But or course, you 
don'i have iu start srrudl ur stay small Yuu can go as 
fast i?id as fix as vuu wish The size of your prouls is 
tui-ally up In yuii I can' I ptaianLee how much you will 
make with this secreL but E can tdt you ibL* — so Far this 
amazing money producing seem makes the profits iuvsn 
mosi other ideas look like peanutsl 

Now at Iasi, t’vt completely eeplasped ihis 
remarkable RCrfl j *p«;ial mpiRy making fjan. t call 
■I "Tlie kuyal t& Kichrt hh Sonve call >e auiirade. 
Yon 1 II probably call it M The Secret of Riches". Yuu * 5 ill 
learn rverylhiug yuu need tn know sL-rp-by-slep. So yuu 
too can pul Lhis amazing money miking secret Lu work 
for you and make all Inc money you need. 

Tu prove lhis srcreE will solve all your money pro- 
blems, don't send me any money', instead postdate your 
check fur a month ind a half from roday. 1 guarantee 
rut io deposit ii for AS dav s. 1 wun't cash yesur check foe 
AS days before t know f^'r mt that you are costipleEtly 
Auiljtfitd with my rniierviil 

S 20 00 FREE! 

There is no way you can Jn$(- You enher Mlve ill 
youf it lOiRy problem* wiih lhis irnn fiii just 50days>ur 
yuu in your money back pius 320.90 m cash FREE! 

Do you lealute wltai this mefULS? You can pui my sim- 
ple Meier into- use. Be able i& sof« all youi rflOhty pn> 
Nrms And if for any T«ison whaivontf ymi *ue nut 
Ido 6 ^ ^lisfied afler usinB the seern Fur 30 days, you 
miy r^fvrvi my material. And ihert 1 well nol only rnurn 
yurir onginal L.- : N(.; ASHED CHECK, but I will also 
vend yuu an ex?m &Q. 00 tosh tffs check just For giving 
Hr vn,tci up honn4 try according lo lhe simple instnjc- 
liuns- 

I O^IARANTT^: If! WUh rn uw^rdlikuiaj Minn. 
Iff. Ihnr h qfenluirty NO RISK on YtRTH FAsn. 

To order, sutn*ly wriit your name and address on a 
piece of paper. Enclose vonr posidiacd check or money 
ftider fo Sti.Si and send It i&\ 



JOHN WRIOHT 
Dapl. m 

9340 Octin Park 0N- 
Sul to 3065 

Santa Monica, CA KHflS 



fiul Ihe supply of my malenaJ n limned So Send in 
yuur order nuw while lhe supply lasls- 

II you wish lo charge il Id your Visa or MasierEard -- 
be sure to i pi elude Jreur aecouni number and expimtion 
dale Thai % ill ihort i^io IT- ru Mild you mj,- maiertal 
rvghl away by mwn mill, alum wish «ur luicondliforud 
•wwvtet- 



SWORN STATEMENT: 

M A* Mr- fuhn Wright irtfflifiliiW. I rtrijly thai 
his assets eintd one million dollai-v. 1 ' 

Mark Davis 



©198B JOHN WRIGHT 




Complete First Year Set Of . . . 

SHORTEST U.S. DOLLAR SERIES SINCE 17951 



The Susan D, Anthony Dollar 
was issued only 3 yeans! The only 
other U.S. Dollar with a shorter life 
was the 1794-95 Flowing Hair 
Dollar — America's 1st Dollar! 

This is your opportunity to get 
the complete First Year All-Mint Set 
of the historic 1979 Susan B. An- 
thony Dollar. One Uncirculated 
coin from each U-S- Mint — 
Philadelphia, San Francisco, 
Denver. Purchased individually, 
these 3 coins would cost S 10,50. 



hut this offer saves you money. 
YOURS FOR ONLY $5 per set! 

Ridiculed by the public as the 
"Carter Quarter" the mlnt-dollar is 
fast becomings prized collectible - 
Hard to put together now, a First 
Year Set will get even harder, Clip 
the coupon below and send today! 
in addition you will get great price 
lists of U.S. coins, along with other 
offers on approval. Satisfaction 
guaranteed- DON’T DELAY! [Limit 
4 sets). 



Littleton Coin Company, Dept. LSB34G, utueton. nh 0356 1 

©I9as uCt Serving collectors nationwide since 1945 



Send coupon with payment to: 
Littleton Coin Company 
Dept. LSB346. Littleton. NH 03561 
Susan B Anihony Mlar First Year Set 
(3 rains; 1979 P. 1979 D. 1979 S) $5-W 
Full 45-Day Money-Back Guarantee 



(how many — Hmlt 4 

$ (total enclosed) 

Name 

Address 

CLty;£tftt4Zip 



SHORTWAVE RADIO 






Discover one of most ki- 
credible eoUflcti«rt nf clcrinc- 
Ity and dfclronks books to 
rame along in years You'd find 
scores of high quality new 
hooks and rc&ints of rare old 
books on bull din i 



tng old limn 



and collect - 
including 



Apark-ga-p Lran»mLttcT5 r crys- 
tal sets’, regenerative and other 
antique receivers, early lcleph : 
ony and television, and morel 

Tesla Coils! 

butkl Tesla cod Is. induction 
toils, Wlroshurst and other 
tljihEnlnj? bolt generators? Re- 
wind and lepalrmotorsr Design 
and huSld electrics! gencratorsf 
Gel high power from auto allCr^ 
natqraTY^uH find quality books 
on these topics and uuitii morel 



Wide Variety! 

find plans ajid in fa on all 
of unusual equipment from 
to century- old Induction 
build equipment your 
hadn’t hearet ofl 

Write for a catalog! 

Write for your copy of 
Lindsays new Electrical 
Books 'catalog and see For 
yonradl what you've been 
missing Send ftl.OQ [US & 
Canadal dt £3.00 fard^gn air- 
mail. We ll send your catalog 
immediately! Write today! 



YduU even discover 
a strange collectJon ofbeeks cm “Fringe 
Science - lost continents, perpetual 
motion, unusual phenomena recorded 
throughout the centuries, and much 
more. Explore the strange world that 
lies between fact and flctionl 

UndMy ' 7 l Electricd"! Books" 

PO bax 1I-VVM6, Bradley IL 60915 

□ Enclosed Is $100- Smj m. a L-<i[>y i>l 

Und say's Eleirlrtcat Bm3ui -rjlxkig; via firat 

claw mail! 



Name 



| Address . 



St 



ap- 



14? 



TELEPHONE LISTENING DEVICE 



M Wh tmfvh pny cpn^ l,t- 
■KSEIf Jftj r>J‘ H HffW kM Sum M 
niyjik, KhTfi[ft»an.i'iA-p<id h*:ri-i«l^rh 
SOfk DWfTUOfl" 5MK WPHK wNf 
Wh leu. ift. (Wi 1 ixf 



$19.95 



EACH 5 S 1 




5 jp*r Pewtrfvl 

PM TfUMUllTER 



Tr#iTKl|F -jJ fc ‘i rt-.-p n; *'-f IU i|ft fjif * 

uww u uint *# rd | 

fit uung >> V*L4 krrwii'p 

ic« dl r SfBT. ffrtaw J-? ffl U 'J*- r fifl 




BASEMENT T 

FUIIHES IP Ttt It mv w 

Hp Digging UpFIttri 
Instill It YHirsetf - Anywhere 
Write w&Phmon. If t.. tfi 

B dx 15133 Tivnpa , Flofldi 



SMALL ENGINES "GALORE" 



Over 1,000 HYutaUn. Fanlasnc savings. 
If you think our owipelition has good 
pnees . . . -dSeck wrt Huslraied Disc&ynt 
Price Catalog 15.00 [mtiriiito fir»i oidf r) 
ASHLAND SMALL ENGINES 
Dap! M 104 Henry Clay Rivd. 

Ashland, MQ B5Q10 1-3H S57-£nQ 




m 



How To Eavesdrop 
On Your Neighbor 



#. 



tM-ih P^-P! *-pr*vMT p-PL*^ if t Ipp-og Ml T 

jrvd nvifhtaw Tim hrai lur.Mi Ih* ikpki pi pvm u> — 
i-du Lin pralRi pouitth 1 lAswi |ta iNV^M ■■pi » hrir pdrir _ 

d.a ■■ Mjdu. Pm ---r r-d II h 



fM rMb em 1 1114 M hrl. Itt# H¥p IOuCNi IWlii 

VIU mnd MnkrLrd IinDCRS DULY cmM M hn l-DO-MZ-VlH 

Di taf4 ID M ’ LWg4d>U«t> IT'C 10. 

. f O kc 41733, D*5T1 U. MmiIi, OA MM 



PVC PIPE FURNITURE 

Profitable Home Business 
Plans, Kits £ Supplies 

FREE BROCHURE 

J & L Casual Furniture Co. 

P.0 Bm 20fl - Dept. P 
Tewksbury, MA Tel. (SOS) 851-4514 




I 

I 

1 

I 




KITES 

FREE COLOR CATALOG 

Choose ftem over iQQ exciting kites. 

* Marry unusual & innaratrve designs. 

Oil or write for C 4 t 5 J 09 tod^ 

Into The Wind * f 303 | *49 S 3 S 6 

1+Ofl-M Pearl St., Boulder, CO 8030 2 




Buy f *£IPJL Y - E L ft J£ I L 

!Mfc¥Y.. liJiidfi' operitKl fco^iir ihiei moFL * 
tun irrtB IlFe.. 1 IM il 4 l hnmB. fa |tiop®fcng . . 

•• : ' 1 1 ihikIs . L iqli I V«4iRhC. fifl #11 J 

car irunkj. Manty U^ck GuaraniK ! _ 

STRUCK COUP. * tlepr : PM39S « 
_ CEGAfi 0 URGJVI J. 34 ]_I 2 _ _ / 



POPULAR MECHANICS* MARCH 1999 










I make people into 



Note- Milftorwre hsimg ® Sully documented, certified true and MjiaWe tar inspection 

Now / want to make you 
and 99 others Millionaires too. 



Using my easy Win System, hundreds 
of people across the U.S, are winning 
their State Lotteries AGAIN AND 
AGAIN AND AGAIN. 

Because you're reading this, 
it's your turn: 



LET ME GIVE YOU THE WINNING NUMBERS 
FOR YOUR STATE LOTTERY 



(JUST SEND IN THE COUPON.) 






THERE HAS NEVER BEEN 
AN OFFER UKE THIS— 

ITS YOUR EXTRAORDINARY 
OPPORTUNITY TO WIN THE 
MAJOR JACKPOT PRIZE 
IN YOUR STATE LOTTERY. 

My mm is ^U DfTriwWy hiw t^anl pi 

*T 4 I actually developed B LOTtery IWWIidQ Swttnt I’S 
i* easy lor anyrFMi to win wilh. my S^dem J ian nnrifl 
headline news around INi eauniry 
ir*ebeen *rmm 14) m Itw tncm\ impoirim pucneaaora a 
ihfl u S — Tim TVpb s Tfm ihfr.v Shrof Jaurjyar 

■nd fJmwi wtHpk - as '.will a 1 , interviewed pn iwpiApr TV 
TbA Shows as Coos Moving Amenta ") 
me r*M of thw milter i$ ifmn cracite tf tfw State Lnna?y 
Gemt 

B«eu*# prau >v ivkdnq Pna. you pamonaiy am mwted 
W trtfM ywr State LtfWY C+rHr (llq a ynap with rny 
SySl*m ) Here* *h*| 1 1 lend you fFItE you can 
bnrtirtw an. FnmMiata l-dtpy winnftr 

voyfi swf lottery wheel tour wheel is 

ABLE ID -PKM THE WINNING NUMBERS- ALL OF 
THEM-FCJfl YOUR PARTICULAR STATE LOTTERY 
BECAUSE iT INCORPORATES MY SYSTEM 
I hngw tor FkJl my Syltem wort a 

Ho* do I hoow^ When | waled my System teit'a Afiel 
hggmed t ™ State ivtmry Ti TiW$ WlTHtN A 

Wh *ft I pur my SyeBfm in mu hard*. p4 pnlM tfTter 
peopte. Ihe loibw^g took place 

1 Mr end Rthe* of Mtcfiman uud my Sytteta — 
pnd IM 1 I L DlATE lV won Ehalr Mich.gen Lottery 
THREE TIMES IN ID BAYS tM 11,1 10.1 H.H 

2 KanrMlh W hiagir.i ol Cfti^mie u»tf irty Syrtem - 

1049 IMMEDIATELY wn hie GMHumta Lpttary O 
TIMES (teAJng m mv 1 IKHMO.ffi In e Ungte Lot 
tery erf 



3 Mill, end WA?nda Marrvi or Indiana. uiod my Sy* 
leffitow -Uiw and IMMEDIATELY man Ihe L ol- 
twy ft teorla-cHng up tq ISQO.Hri Ml on • 

"iwd dey“fc 

* Manirfi Gaitew L^.rvciifc Cditar anO Jarr^!t ^fiiMlny 
i'M0 my System m ihpr tacai Gme*nm*ni Lofteoas 
df Now Vtys iAtai-i<igian D C and CrThlrrir.Ji ru 
^pec-ln^y — en<| IMMEDIATELY won [in BfdifJ 
lAW.M.QO and K.iM.oifl.M 

f My WinnurF Group h»iiH appoyimelely IDO mote 
wnaM people ah»a la gel noka □( my Syiflem — 
png makn reel Lottery money tflein iiHl again end 
again They ALL won L"ian Slnrte Lrnunu^ ngC jtnri 
oncq or Twice tiyl THREE OR MORE Time 5 IN- 
CLUDING- THREE KNOWN WINNERS WwO HIT 
THEIR STATE LOTTERIES Ed tD Z1H TIMES 
APIECE?! 

**ow i want to gi w i 00 oirw peode 3 chance la win t>g 
m dw Lonely tea 

Thai ^ i tUiBhea irM& nohce Ara why 1 will be 

ruleaprna fl limned n y m M i C 1 aTAfE LOTTERY 
WtIIIELS wilhDuScfyugt: 1 w.vrf IdOpncpte Idibecama 
WitonarM teu * r * Id &U ontJ of iyif.m 13ut you n*iil 
PE^pohd to Thtx niiliLa wlhoul detay 

Tq Sffr y'OUr comDiima.rriiKy STATE d.0 rTEfly 1 WHffd. 
mium rfia feee' coupon rfgm ewey 
ij Why am I daring thli'T BecauMi I him all lha monay i 
n#ed FrenLI y. Inn i* my chance to became the meet 
tanKMia- wonan In Anwlca Tib Iba known — py mil 
iktoe — i« the women who beet the lottery and 
<nibl4d EHhai 40 bawl It hrt. Shvca I dgn t need the 
money. [ nm olvlng ■■tt my STATE LOTTERY 
m*E^L Iw 



1TAT1 LOTTERY WHEIL 
l> YDUHB FMIf 

The -esun -ty hunareds al hDuri iri ■narr^maiicai 
m^a«rUi and computer rtmartgpTwnl Thu pgr 

posejic. enable you id am y&jr Slate Lottery 
km mediately upan receipt 



YOUR FI1EE* COUPON 

l wan| dgo paopia :l> ^khtw MunwnaJrM Fhantera / will ^ 
dtorihvm * awffkivir numlMr Of 3m* UrftarY Ifhaafk w 
tear you *na M «Jiri i [w i*n*ria* ana 



PH 3 B 23 

OaAl Howard 

&£i Frfllh Aybirjb, iTih Rocy 
Haw Kbrti, hFY ID 1?4 
YE 3 I waiw Bimni HiOwy «*d my FREE* STATE 

LOTTERY WHELL - wicn >s rc ' ;i«t* " rhfl Mnmng niiTTOan 

;*tt Uf '.‘iprr I rrv ruv ^KfH-nn? Stef* L0M7- i ^ I 



YOU MUST MAIL 
NOW TO: 



ning you wJI ijrrt nu jih ttilhUU 7 CkMiGL’ 

TfON ,n rpfjnt funmin hj ft p«n U I A|hU 

M&unjtVStVQQQQQpa 

'* mur m a rc fi>wijt r-i uiwy Ahmngi Srn#™. p^. 

W1 latte C n.1 aat ENCLO'ji; I 1 m Iwp rw DmUga pit 



AMteV I 

Crty — -- Slate ! -Iw — 

Stale £fr Ckrd.l Lofldfy I pty 

FRIENDS A FAMILY 

j FBJrf SWP LjV 4 'k rff** K> HW WSbf^ 
fl jnrhaiB | r lev W ■> jfMrJUti HP firtll Ciail £KK!a0* JUrf .- 

h#rrt|i — 

Addrvsa 

Criy, Sue. J&p LtfBwy 

Nam* 

feMraa i 



Otv. 3 rni, — -- Ldtiwy , i 

\ tJ * m * j 

I **&*** I 

I^Cfly. 5iW £p Lnftary — | 





Save $10,000 or more 
on your new home... 
be your own beilder. 

Lctra at home. NNJ fehfrwt yO □ bo* in one 
complete professional course. 

You can save from 10% to 10% c*n The cost of youx new 
huanc by building it yourself, NRI'sccukIh Boiildtng 
OmstriMtioii itaiiio you whar you need w know to be 
a building cOflUTLIor Whether you warn ro build your 
own home, get a better job k of stilt yduf own con- 
rioting business, NR! can gcr you s4iftetl nil'll F 
from Site Selection to Landsripiag 
NR] takes yo-u from Stan %o finish Ln TObite-sue 
lessons full of phitfHjgraphs and diagrams to make 
learn Lry; easy. Leam 10 lead bfcuepfintt, estimate 
coses , follow the job right to rbe planting of 
shrubbery and trees. 

Lnra ProfeMionaJ Secrm 

No experience needed — nothing's left out! 

You learn the trade pfiCLfWS and secret from the 
pras. Masonry, carpentry, roofing, ppiming. even 
plumbing, heating and drtirkaj work You leain 
how EO WLpervix jobs. - . huw to keep your jab 
moving on schedule. NR1 graduates may pani- 
cipate in an npcionaJ owner ^ builder iemtHif, 

Trailing Built Around 

Energy- Efficient Home 



Send coupon today forfreeNKI catalog, 



SCHOOLS 



HcOrF^ifili Contimiiiw J-kfuMnon Cwitii 

44m CcnniMliLiLl Artfilifc, NW, WfiBhiTlgtCfl, DC &)GG& 



You leam better, became *dih NRI 's p«f l kaJ 
training, you get over 100 suction profctisfrom 
scale-model construction to building actuaffrun- 
ing sections. Lessons and projects art coordinated 
with the con tempo faiy, energy -ffficiaTiT borne 
you ' 11 build to stale as pan of NRI's unique 
"hands-on 11 training. 



Name 




Ap 


Add mi 


ESy^SwrSp 









FflCTORY- 

RSSEfTlBLED 



U&e your MAGNATRAG iq build a road or 
landscape your home; Excavate for a patio, 
basement or solar addition; Haul logs & fire- 
wood, clear brush; Garden; D*g a swimming 
pool or pond.. „ .Do It AH Yourself Si SAVE r 

Work for others in your spare time to earn 
Extra Cash, 1000 s of MAGNATRAC5 in 
use. Buy Factory-Direct for greatest savings! 

# CAT A LOG of uses Si attachments.... SI .00 

• TECHNICAL MANUAL showing 

complete construction detaite^..S7.0O 

STRUCK KIT * Bok 307 * DM '*° 

CEDARBURG, WISCONSIN 5301 1 



At Lm& r * N#w Amnirtglr Slmtit 
C AS TURBINE 

JET ENGINE 






■ ul Id Fr*m illy w t*l l*w plpn*. 

Lxngirt If, bid. IVj’, Wt, 11 Ihn 

Vmmft OiiDl'Pf dr WLkf*. 

■-■Jnrpxming t>vm«n IK 4l¥*l*«* 11 1*1, 1 4*1 1 inj*ft tdf 

KrlHi-m IrrdMfl hnb*>> ; lLf. »tlintl!ta dlftf IrdUftrh 

pi xriB c I x ■ ■ ■ ■ . MLfelii Art 1* IfMilar iibh# wH4l fflllUflA 

pllach mini tfl* UP* 4>l PITHill ™=lng ~ 

fk. Full ■ In fePMmhly ^rxwlupg. wir 
. - Pr'a* 



Ain 9* ituIitIxIi Mil ph* 1 *fl, 

SJWOI SCIENTIFIC 



ww 

p.ff. 

HHTA MiQUieA. 



I ng Epth* 1 

ig boils . mldnv 
III Evltlul |lnw 

h. C.O.Q. 

%!w« 




wniie-s titcrflONics 

Dflpi. f ^-7 5 #eet Bdm on 97355 





giKtw^ 



FKI! 



12 PAGE CATALOG 
S3 « REFUNDABLE 
Laigast SakwrlHwi 

KANT MrfUflLD nnpl M 

liflfl WenlO' Avt ftmenil c Qhi 0 J4QT7 



HERNIA APPLIANCES 

FOR COMFOfiT? t. 1 

Yi>u i:fln eni&y heavenly 

cnmfftrt night and day at I I 

work dt al play! Sand for 1 t 

FH® llluslrtltd bodkbt | Tf ‘ 

BROOKS APPLIANCE COMPANY 

777 Stilt* St,. Mdrihill, Mleh. AW6S 
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Get in on the 

in SMALL ENGINE 
service and repair 
81111 your own inooev 



BEAT INFLATION! 

Cash in on the 
huge demand for 
small engtne repair. 

Work part time, full time 
right at home- we help you 
every step of the way. 

mating hurineatl 



In juM a ^htirE limr, tuu run be rtiidy Cd 
join wt i if thi 1 grrrminp industries 

in Amini*,.. An ImluHin where ^mil- 
lied nun \iTt nuikin^ from SJJ.Dfi m 
S.Mi.iHJ per ItiMir- . * and th*l% juM for 
Eahnir- Parts,, engine* .uni araeftmrte* add 
n,i'h llkiprr In Ibe jL>r-ilf1l>. 




HcCuum 1 tin tIimLI iMiuiriL 1 industry Kjs 
^ hjwil Mi i|Uk'kly H an utrule ^hfrrtJ^ n\ 
qualified Small I'.n^int I’mrcuHinalmhlA 
lltri iu lain ni-l ihr immlry. In fact. Il'i noil am- 
USUjj fur a IfiH’Hi hi I III I i ILUitlL HIjM In he 

itiw in fimr wraks tu-himl in Ihe vumntr 
ii rid ut kart u Miind in thi winkr. 

Hi hull HUI in! how him 1 1 1 mu nil engines are 
hi uu“ luilai, il'v chi in und^r^liuid mKi 
c|uiLlifiLrd iiu'd l imipn.iruS such high |irii/rs 
— iih muth iiv fcir ,i Mmpk I une-up 

El ml liiki^k^ than jli Iniur! 



65-million small engines 
are in service today! 

That's right — there are over sixiy-five 
million 2-cycle and 4 -cycle small engines 
in servke across the II S-A. Thors the 
ufTkdaJ count from the Engine Service 
A-^-n., and new engines Are being buill at 
j rate lT one- million per month! With 
fulk accredited And approved 
Foley-HeUnw training, you can soon 
have the A ill and knowledge lo make lop 
money servicing lliese engines Home' 
nftners ;tnd busme^men wilt seek you 
Liu I arid p.i\ you well to service and re* 
pair their tawimiowcra, tillers, edgers., 
power rakes, garden tractor*, chain 
^iiws-i i ii ini -bikes, go-carts, jnuwmo- 
h 1 1 e r, . generators, snowblowers pnmi 




No experience necessary. 



1 on don '1 need tsi he a 'bom mechanic 
or have prior experience. If you can read, 
uiu van itniMct ibis prolimNc trade right 
id home, m y our &pareiime r without miss- 
in £ m single paycheck. Lcs-sunii arc fully 
1 1 i i T'.l r u ted — so clear ymj can't go WTO fig, 



You receive trade secrets 
and business plans. 

We guide you every slep of the way, 
including tested and proven msl ructions 
on bow to gel bu-iirirsh. whal Lo charge, 
how io gel free advertising, where in get 

supplies wholesale -.- aII lht of 

the mdc". - nil iheinside facts you need 
to assure success right from the shirt 




r 7 'vf had dbcar E 
rferri fjprrlfir^ 
rrpairirtx rmall rq- 
firm . . but 
pair* wert anly 
mtn&r . , . until I 
r rti.-Jf J rMr fbfrj- 
fjfhuw Cants*." 




With our famous Ic&rn-by-duing' i rain- 
ing method, you get practical "hands-on" 
experience with specialized tennis a™J 
equipment that you’ll receive wiih your 
training phu a brand-new 4 H P engine- 
fl St yoM/r to keep * 



SEND FDR FREE FACTS! 



You risk nothin# by accepting rfcij 
offer to find out how FoUy-Rtltnw 
twining ran j five you the skill* you need 
to i increase your income in a hi# h-profit, 
recession-proof hu.unr.ts ofyOur Own. 



You get all this Professional equipment with you 
course, PLUS 4 H.P. Engine . ... ALL YOURS T€ 
KEEP. . , . All at NO EXTRA COST. 




Send TODAY 
for this 
fact-filled 



Just fill in and mail coupon btkiw tor 
send pnalcjirdl I a rrcche fulJ in forma trim 
and rklaik by relurn mud. /JO tTTQDAYt 




FOLEY-BELSAW INSTITUTE 

5301 Equrlible Rd brn 
kinrH&Chy.Mn Wizf 



FREE 

BOOKLET! 




Till* nil* yJ 5 u 4 )vi Ckhr 
Iwn ia tH ycur awn tfiu 
m i pioiita^iE- Spirrlinw 
or Fi/llhrnp biir.irt ■, s gl 
yilLi l-#P PLUS r.nihdWr 




TkOT b NO OBLIGATION Ml 
NO SALESMAN Will GWI-ntrl 

r — * — — — 

! FOLEY-BELSAW INSTITUTE 

: .oat sisw 

[ KjnsatC^.Wg e4ia 

I L 1 YES. please send rtie She FREE booklet 
L iiies lull detatli a IkwI darting niy own buytie$s in 
J Small ERtnnt fluoair i unOfl-rstind iherE n no oiiiaation 
i and ihai no salesman will call 



| kimi 



I 

i 




J 




32 Ways to Help 
You Qualify for 
the Job You Want 




Now *£ home in your 9 pm j 

Unu, without any pravloua I 

oxpaflefK*, you can train I ^ 

I Of a rnorw^ making cwaor i + | i 1 

..even get 0 Specified 1 

Auoculo Degree Celt or 
Hnd f« tra* iirloimation on ihe cajw tlekl Chat 
you most and howto Iran Ust it 



1-800-228-5300 ffe 



mx iwrrm-ci ttunim, Taw 1 •** 

N& EM No 4HiW Me MPfl ^ Oft 

MiMCaurwnKwr 



TTTST I 0«H PU3Q Scramon. PA1S51S 
Send tr*i licit on how 1 can iiwiy 41 horn* r«i> rh* 

cirPttf i haw endian htoobligiben No aahWTWn will 

can CHtt* 0*f taftiEfl duly. 

UUCLETf H j WftAl Htt ft IU %ptf\ Ji IPTB 

elMvell C ■ prpfiHttiy PHWflvK 



ttMrRrylftam 
Ir*Hf *irt 

nwtognph^ 

I fUMBVSm 1 1 Sfc 2 ry WhUig 



I 

I 

t 

I 

! 

I 




l 11 1 ji . l y . 






mmMEYmm 

l7fK>£hicAfEojfcr, n tkpt MJ-J 
KivvEsid t. CA 92511 



Spacioui tteauliful . . 

L'nmUched Encrjft 1 
Efficiency 
Why settle 
for an everyday 
home when you can 

build yaur own euiUam * V , , ___ 

Monkr ry Itom* Nome * n yfflr 
and nnt comp-ram 1 st on qiu I \\y*+ir 
To Learn more send Utr out Wi page color Catalog 
and Flin^Book S7_I>D. frith! card ^rd^rs call 

I4W4S49977 rin ClIRf. I B9M3MSKI) 



. Ptcurfiuh nrrMcrKrvy Iahtvi ljuIi-s i> Pjm fi«i* tKknrti it ET \'*' 
' Jllu. Jcffd irn II I riun I’wiK Xiunih^ M* frail Air iri uJil 1 f 1 lW 

Npi 



Udrru . 



MONTEREY DOMES 




World* 

Largest 



Manufacturer 
OI Fori able 
Sawmills 



Four Models To Choose From 

buy direct 



, DIRECT 

1 ( 800 ) 553-0219 

yUljn Indiana call (31 7 ? Z7 1 ■ 



44 ■ p 4 tge cateinq or tisa 
your Ma &l hi'Cej '□ or VISA 
£□ order Du t 50-minule Kai 
tfam-in:stralK>n vridon-$lO K) , 
^jOd HlAr Product* >nc ■ DopT D45 
£1 IK ■A iCnnSi Ihaii^aEiC- i IN 4L;"4M:1 li 



CRAFT PROJECTOR ENLARGES 
PICTURES, PATTERNS, DRAWINGS 




Mil MIRVlNfl 
cuu 






Easy To Uiii # face 
Fnatt Up darn cath l Focus 
PriJ«ti 3-D Objects Teet 



UP TO 25 x'l BIGGER! 



PROJECTS SHARP 
IMAGES ONTO: 

* WALL 

* WOOD 

* PAPER 

* FABRIC 

* SCREEN 



Project Pfifits. Plant Phntps, 
Stamps, Coins £ Gems— Ideal 
S-lifdinls TeffCh-fifs, Artists, 
Me edlep Dinting Arts 
Hours of Family FunF 



HlMi a rail arilit at rt al myanar pEia any nbjtcT, 
das.gn &r picture under thi fimnus EPlSCQPE Fft>. 
Jtctor . . twitch on . . . If prailcli (0 wall, or 

ins 1 atflir oEioet In frqnll Grltply proireli, Iran 2- 
DimHliltflil DfajtLTi like iea a hail 1 , mtdalFLDflt, 
culm. Turn Hying Iniecti Into 1 llvi idancs Isaipn 



tc r th» hJds! taaHr inuiipiniahii far Etta cratla- 
aartHi. Idlal fcj Fiiedla-ppifltHffl, w&adffOrhtrl, ate. 
CJ104I* prfditly fcha anliiE^ment y^j «*nt hjIH 
Ihb idtU Mabl* Uni. CriFlid Ircvn Hl-lraipic! mi- 
tiiiAtE ind mtltl . . . mi4* fipr » IIFatim* dF fun 
ind pnojicU. FEije >nl d- any ordinary i«het. dn-CHT 
switesi m u apicial 4Q witi Pulb ErKladKl. Pluai 
infa w4tnir| «ullat. Eiay 1& follow insErirtlUni 
■ rtd Idtif for uii itia included Prnjicli color 
peilcird, anapihali, mit UHHH Sanf lo you on 
19 Day HMni Trial. 



1 FOSTER-TRENT, IN€., Dept. 522-C. | 

I ZMSBovtOll Post ftd., Larcli mint, M.T, ID 538 , 

I Plain ftUi« my n»w trail Prajaclar. t Niva ifl- ! 

I elatad tuts ptm t2.es far frjtite t Haadllm. | 
V I muit bi compl Italy utliflid or I may return I 
| wEUlin 39 diyi far no aiartff hid jaictpl paitan 
I t KandNni] it »n£«! 

I □ mil HUlIt — II, DO ElfiN 



SATISFACTION GUARANTEED 





tit. # 


City 


ntfa 






CABLE TV ^ 
DESCRAMBLERS 



SCI£EftlE1C 
ATLANTA.. 
JEPEtOL&™ *H*J» 



2EMTH- IlIMfl 

OAK. tM.OO 

HAHAJN-. i 102, BO 




Cal) lor 
your free 
catalog 
loday! 

Tochrueal ussistpriw 
or fr« catalog -call 

Qidtn call loll fraa 
MD ELECTRONICS 
1 15 NEW YORK MALLSTE-*133«3 
OMAHA, NE. SS114 



(402) 554-0417 
1-800-624-1150 



NLC. 

VISA 

C 0.0. ' 




SATELLITE J* 

TV Sa^ 30 %-eo% 



INSTALL OR UPDATE YOUHSELF 





START YOUR OWN SHOP 



Cavrii UMilfwrir- 
tin. wilh gAQlM and diAprirm Et 
iXf l it (riihiaaiBif i**9iahi*w 

whair to fit whniiuli miL*rlilt 
hae Iq earn whilK fB-y Iviia niq 
PDd S4ii v:SA :u. lr 

dehaiFL |Ci4idiin 549=4 
Pclcr Hanlsy Pabl-LlilDi^i 

1 15 Riveriifrth Cut, 5E, CaifllFy. L ana da US 0B$ 




k 

1 
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BUILD YQUR OWN 
ROCKET MOTORS! 

* 40 POUNDS THRUST! 

4 FIFTY CENTS EACH 

* BUILD A DOZEN IN AN EVE NINO 

■evwdtHB 

■eiiwi |*ai-LL I-PJVYH aw m rftj UN 
tai8,L TftAHLF tm ran «wl WnMtakM 



S«ndEJ3Dto 

dmW nil TfUNJIf co*™ im 

r HJf llr;hin| SL Marine Villiir tm WOtl-WIf 






Audio Guide To 

r Car’s performance 

3C— SESST' 

ra.i 



’An Audio Guide 



SOUND ADVICE 



To Your Car r s Performance” 



Have you ever tried to explain a "THUD" 
or "PING" to your mechanic? Difficult, 
isn't it? 

Now. YOU can help your mechanic identify 
what the problem Is after you have listened 
to SOUND ADVICE— an audio cassette tape 
containing 20 of the most common noises 
that your car can make. It will enable you 
to pinpoint that mysterious thud or ping 
and. in turn, assist you or your mechanic 
in remedying it. (Perhaps, you can even 
have your mechanic listen to it. especially if 
your car ISN'T making strange noises when 
you get It to the garage. That way you can 
tell him which sound it was.) 



car's cassette deck and compare the sounds 
on the tape with the sounds your car is 
making. 

LISTEN TO WHAT YOUR CAR 
IS SAYING! 





Order your tape today 



SOUND ADVICE CASSETTE, #V-10I0 - 3 89 
only 87.95. Send cheek or money order to: 
POPULAR MECHANICS . Box 1014, 

Radio City Station. New York. NY 10101 

Name 

Address — — . — - — - ■ — — 



This unique auto diagnostic tape has been 
compiled by Mort Schultz. PM's expert 
contributing automotive editor. It allows 
you to hear the noise with the car running 
under operating conditions. Play It In your 



City - 
Stale 



Zip 



# 80-5 



f^pLufrir MrchoniTK o. ptiWicridon ugHearst \toDttxtfw&. a filUeion of The Heurst GwjwiTOtton C The Heorsi Gwfmtton. Atf rtpht* resented 










Cut Fuel Bills 



A 



YOU DON’T NEED 
CASTRO’S PERMISSION 

TO ENJOY THE UNIOUE HAVANA FLAVOR! 








MY OFFER TO 
CIGAR LOVERS 

I N send you p&sljuid n hIee- 
I »9 n gf 42 f«1flr j-lr* jh 
Elgin- MinUflE-lPsI long-lipller 
ihd Cull Hler im-niES If 1lte$e 
Elgin aien'l ill you expected 
relurii Eh t u rtS rtn Oh e d CniEi by 
llniterl Parcel nr Parcel PfljE 
wMhrn 311 days anil I'll relutitt 
your mtin^v Ng qmvtiuni. 
liked. Voui dcltetrto cost h 
oniy S 10 UP Igr 4 ? TiElttff- 
rre-sh GuBin-iecd leiitigari. . 



CUBAN-SEED-LEAF CIGARS FOR 
THE MAN WHO THOUGHT HE 
COULDN'T AFFORD THEM! 

HI wrej yguilidiFj TfvtcI Ihp <*155^ 

cafHtiloHh* v-i.»vj Stfri$1eih£ £i$ar*>rt 
my now Sibling Sa^ti and vr^ipy 4 

wonderful new snaking wnaaiion m 
ncluji- a g«fi#n3L^ imping erf mnlM 

leal tabular and cul-liifc- cifBfR aTi 

f^rfflCily hlMdwd lor rruMhisi and t H*dr. 

THoso aupert] im».n m maito wlf o.Hpnn:, 

W*r<j«S Cgiwn-seed-taai tobaccos grown 1 : m iiw 
lAl CutWl wfr,- in HtfdLras Hrv wu iinrjqgi- 1 :ut cH I iiOa 
Thn-y ms mild. llavD^id and orlrpmaly satisfy"! In thpcqar smt^n^ whg s 
Iwhing l&r wmi-tning nflW. southing, twit* r 'joniRtung exceptionally uary E*p&tH 
cif« 1 1*6 Etiorai From Hk van fti You wonl be ihin-lDOPltip-r -,r<in -^crj hrylhf'rn fvnhirn m r p^i « r 
H IRw r* mm&y Irr a lyiyn^js^ pngoyaplfr *riR*cmg p pn^pr,- e fcr > than* r.c*f 



^THOMPSON CIGAR CO. o w . b«b 1 



5401 Hangar CL, Bar 30303. Tamps. FL 33630 

OK-, TDMI Sho rn* if* String, Sampiaf under fU mmy-fudi. ^hmwm 

tor <rty HOW 

□ Cn|ck^I1pHMiw;ina MtaWin Mpq Vr* i4te |Ie| H r.n*rg* 1 1 D Ki na mj DViflA 



HMC PRINT 



Crp(JN Cud *40 



L r^jj_ BIR1R E'U - 

p^PEHGODDIN U EO*YLf 

otcw. TOLUFREE 1.800-237.2559 

speed delivery ay calling IN FLORIDA, CALL: 1-000*282-0646 




SAVE NOW ON FAMOUS 
NAME BRAND WORKSAVERS! 



£jfe r.hry . j JT a q 




B.4O0 GPH 
2 H Wal^ii Pump 

ChwHcU and ufrafrOf 

ffirwnmrlSHP&^i 

etcrtHH 

^ $1ST.t9 



^1* 



Famous 
Brand 

Gas Enfllrws : 

\Myti 5N*rt™ j Thousand* 

«j 1 ermines in ttbc*. 2 - £3 HP 
HcmxorCaJ and vcrtcal shaft. 

S HP * GW 5f* 4139.S9 

6 HP p tool &*n S164.»9 

TO HP JT«gio S«N 122499 



Sand lew your 

FREE 

StMount Tooli, Pali 

A Equipment C Dialog 1 

Save 

20 to 50% 

Famous 
Name Brands! 

5 r*nd lot ynv* fflff 3J6 Aa[?p Disccvjnr 

TooJs Par/s arttf ^cjurpmertf Ctfutotf' 




Tiamp, 



Address . 



Cfly _ 

Slat? . 



.2.p, 



NortlWIL K*y *79716, 

P.a BdJ( 1^9. BufftSvtlle, MN 55337-QZ19 



[ffl Northern 

Vfrm tn? ftm l“b™^T^i Sfwp 

ORDER TOLL FREE 

1 '800-533-5545 muN(jij-H>H.ii3io 



HEARTH AID® If 

FIREPLACE GLASS OODRS 
W/HEAT EXCHANGER 

You don ’t 
nesd to 
sacrifice your 
Firaplaca'i 
^ppesfsncs 
or the del if he 
of 3n open fire to 
be Energy efficient. 

For Free InformatiDn ind Details Writ*: 
FIREPLACE HEARTH AID 
1 06 Reynolds Dr ~ Franklin. TN 37064 
Ph d na ; 1 -800-742- HEAT 
(61SI79Q-1609 PM 

How To Buy 
Seized Autos 
Dirt Cheap 

L-aiC-mcxtel Luxury AuIdi, Yachti, Raiis + 
Airplanes , Vans. Tfu^ki, Kumilure. 
Stereos. TV|. Cspcniivc Jewelry, much, 
muth mom seiied m Govi Drug Raids 
and Surplus. Buy lor own uic of pcacU at 
HID PRORTS. Sale* now being held in 
your \irtit and around 11.5- A For in for- 
mati on phone 1-216 453-3000, Eit. 

AW50 oisia osa EAI 2Z 





ENLARGE or REDUCE 

Project Designs, Pictures 




Accurately fajiiy 



W.lh ih K PftTlIO 
QYAph.evcn miiIPickjI 
Ura^ing lalenr, r ou 
ujn epp^ unlrfniiBd 

■G€-Hi ren 

I Hal can Oe i; 5 td nh 
an y OfOjKl p-uu *ark ijn EmXiiy 
CGpv designs | C ri ISg pic 

luren Irrjm i^wapaoers-. njy,* 
nt t bboki. nhniij* elc j i.r.i pi»ce peinl ™ 111* ^m*>a 
v&u wish loenl-rae nr -educe Then Imlg* im r,rt t = js ifil 
P&HC' I end a.^nmal.ce|l r reproduces I he Oullinv m e^Lt 
P- 0 *»HiDns. 10 Ihe dea.red d'recl^ dn yc^jr wD-k ii*r 
race Elay ID ldlk>#f insiructicns mcluderr c&i]rfid lb 9 i P'JI 
|i.95EtHpp*n9 30da^TT¥snpybKk piwrwilee]L 
PfDRXQN, Dfipl. 396. Bfli 2012, Rgchflli. NHT 10002 




AdluitiOte lens eftlarga* by ^rHiionA up id timm lor 
The *I£b vou win h I C-vy u nllimilert idnax Igr crin dp*hgr^ 
Eniuge pdtiprn*. ijmign*, popiFilis, aim hies, Landftoapee, 
phgios. glides, deiigm an cal m mm Inwalry. Piojecis In 
e*«1 eolara. Dom nat 6*mafd ^IqhuI Simple mUruc- 



Enlarge Project Designs 

Craft Projector is Simple! Fast! Accurate! 

Ptoidcti nn ^Drawing, Graph £ Trstlftg PlpUf . WdoU. 

Dlftof Suftacas 



is# 55 plus S2.3S Shlfpmg 30 day mpngy Nta guaraalee 

Hewn, Sm. QT- 2S4, Bam. »i t. hm rtochili., h V. igfca 
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PM ON WHEELS 



STORAGE BOXES 
SHOULD LOOK CUSTOM 
AND FIT PERFECTLY. 

TRY A SIDE-LINER* BY LIDO. 

Den'l Install some uaty, M Go«^^Wfl-norw'" sbw - 
w box m your niGG 4X4 Go\ B LIDO SfDE- 
lJNER. SidH-lin^r stDf^QeboKJirsSociigrpflr BtkJ fit 
perfectly in Che wheel well area Of your 4X4. They 
match dll the ojrvftA, angtea, factory pouches and 
ojI-olbs tor chat 'odflinai e^tpmenr took Each 
SKkHiner is made or high Impact* scuh resissaol 
plastic, has 0 lockobiB lid and comes compile 
wtfti d utility tray, all the mounting hardware and 
irtftnwfiqm 

GATE LINER TAILGATE PROTECTORS 

LlDO'a Gai&JImar tailgate protector rtls perfectly 
over Ihe axisllng tailgate and (Vetecis the finish 
wWte looking (anrlfie. w s a perfect addition loryout 
big Bren®, blaief , Jimmy, Suburban. S-1G Blai* 
v or S-1& Jwnmy. 




SEE YOUR VEHICLE? WEVE GOT YOUR BOX, 

J*ep Charc 4 tee motjels, Wagunae-r United. hjU- 
Si £0 Wagoneer, Grand Wagrnoer. CJ-^' Scram- 
bler, Cn*yy full- size Blazer. S -10 BJazsr, Eiub- 
i; OnC 



urban. 



Sutv 



S»15 Jimmy, lUII-siZa J«rirrry L 
urbiTi, Dodge R&idftf, Ram Charger; Ford lull 
*ize Bronco, anginal Bronco, Bronco il; Viuzu 
Trooper il; UhvutoJthl Montero, Nlsun Path- 
Finder; Range Row; Suzuki- Samun; Toyota 
Aflunner. UndCruiasr, 

24 -HOUR ORDER UNE 1 - 600 - 533*5436 

Few praduc! informal iDti, calf 1 - 512 - 655-1000 



j ffAfl 


VEHICLE UAAL-MMEL 


ill 


HT 


PfllH 


m 1 tHDUNT 
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Hi Hu Wl-Hw 




E 






SUBTOTAL 


1 




hiH tew iwa I.Kynln 


1 


LIDO 


MflliBKHd^ ITBON hn 


I 




1 


TOTAL EHCbblED 


1 



INCORPORATED 



UTIRFACHOH GUMJUrrEEO 

IT vnr £f*-lw or Gut 6w a mri 
WlfcCWJ pfDOuck tw> ta LIDO wf*n K 
ntaul p.F rrmerp *: 

UPO. fe ■ Oil 



I tf prtf:*.=: I nr,J" 

Mm TK nflT 



VI 5* f IMEIEflUflE / CHECM, ira* 

IMBHQ ■ ■ 

EXPIRATION Mil 
5K3NAIUHE m M LAAp 



Free 

■catalog. 



HUOt 

SAVINGS! 



AUTOS 
TRUCKS’VANS 

toons hoods grilles 

FENDERS MIRRORS 
t RUST REPAIR PANELS 
MUCH MORE 

MASTER CARD-VISA 

CALL Off WRITE * 

PARKER METAL PRODUCTS 

RDF2. BOX 36S 
Tarenturn. Pa. 150 S 4 

(412)224-2472 

PLEASE GIVE MAKE-MDDEL 
% YEAR OF VOUR VEHICLE 




INDUSTRIAL 
PORTABLE 
AIR COMPRESSOR 

Introducing a light weight 
multi-purpose air compressor 
with low amp requirements 

* T35 p& coniinuo^-s air gupply 

* High peitecrftflftc* i riofW|>&wer 
mcilpr 

- Unitized runHlnjct-yi-, nc 
vibrahoe 

* InnluilL-h u.-rjuliilui picasun; 
gauge. 25 Iml air hnw ng 
aswmply ntquir^rl 

* PrHifS incfutfei Ireight dud ln« 




s 269°°. 



VluWiilirurd 



AIR DDMMAND 

TOOLS 

73*1 m«u bm, Suns ira 

San btgg, CA Hilt * rfiiBS 413 3416 Gall Gel loci 



CARS 



■ CARPETS ■ 

CUSTOM MOLDED $6935 




fkapuiMr Carp. T.i.'Ci* i and Van ■ M nrn > 11 SJ iHI 




VM Urtf COnvWr Hill* Te^t. and 



HOW TO ORDER 

iCM 1000341] 35T7BI ic-* iru 

U T»1 bur S**i Opr'*i?' LHa SpWcMri T* ml 

***** 

II Him IMii Opu *lar e 0^+4* Ip 

*hw hUi. U-jdil ft* mlCci 
C*e*l. II M TWLh PUrlrucliil 



Cal for catalog 201-40 5-0199 



WE SHF ANYWt-EFET 

TEST NUMBBt HV1 TO 56 

CALL WOW - 7 DAYS 24 ETtS 

1«J0-3483279 






New NR] Training 
and Equipment give 
you the in-demand 
skills of the 
Computer-Age 
Auto Technician 




You need a uw kind, of traloia^ la work 
aa Mjphistialrd an 

Te senidr Ibdiy'l zuSnmtiU^ compute Spum. 
uicilodr brakes, 4-*twd siffririfL And odw turgilei 
auLnrry.HJhT smlmu inJ devias. you fins need bD 
umfciwid dw new wdmqiofp. Thmyeu nndiisfcww 
how Id l» the lilcsL di^osbc tquipmsiL tn Rd Dn 
die heafl pf Jk tofVidiif pniMcni 

NwNk£ it l»nwtrvnln|»mf;tho^neecb^ 

gp-lDrihe-muvul£ -wenjsr of tht tilai Autnmalnt 

advindb, pile iLUiCb oni espeTtemr W\sh pP:dt34kHrlJ:, 
sufrof (he-flft equipfiwiiL ymm ta ira-ln with and kwp 

Eidusta tune-up Tldta, bands-oa 

fcmiWaenl tftr VttJ i w fai fl^ 

troiiblcsliootiii^ skills 

With NKL, you Iftdii poofesiHul trouNslwHi ^ int 
service iBcbnii^Ks hs you wo<| «nh equpnenE like the 
PTt MomUir 200ft FicttmniC tein and i 

hud-held zifldnouve dljpui mulsimfler Sins Mki 
atnJwas your zU-tm|wrtaoTi tw-up sidlb wish jA)fc| 
ncCuKPiT HH-irtiOn uaarudiDoi On ndroUpe %agf 

Thorough prepuiUaa for A 5 E cntllkatkn 

NHJ Cnmin^ H so ramplcle, n i [irddu.if yWl] be 
tulEy pcfpmrrt tfl t*ke ihe titfu dd&mu ouiu nqulnd 
hr ASE i.^utGnwtivF Sovkz Fzcdbnvz) ccrljlicatic-n, 

Che tme nude of » highly trained uibimoUMr pro 

Send today far FREE catzJogl 








UcGwHiN C omnung EducAr CanfiBr 

4401 Contv^Jmfm, NW. Wutangcm. DO 300H. 

^ Gbedt one free caial&g only 

lli Aiitomoilve Servicing □ Locksmithing 

□ Air CondtlkHWig □ Bod Wc eaping 

□ Small Engine Repair □ Eiadrones 






mtorm l^f Bb4f Oort 



M6 D3D 




NOWI^I 




Earn Up To $75,000 
I a Tear in Windihield 
and Plate Glass Repair! 

* Big prollls grad iimrs or tad! 

* Huge demand and tl rawing 

* ParuJme nr fiill-time. 

* Great opportunity fur men nr wnmni 1 
- [jisuranrc companies, fim owners 

pay top dollar rrgulariy! 

■ Qoilck’lrflrn, prafes&iima! training 

* l-'re- orbing supjwrt.liM-eost BtftrMjp 

* Secure your family's futon’* 

Break away to a pfefftSSlfcftal. 
raapset&d buittoesa and BIG INCOME^ 

Call 

valuable fm? report 1 Or wTiir: 

k GhsV\vkl Jwstrnis, inc. 

Atficancrl rrci-JinliUj'r in Qusn i=hfifuii 

63»5 Sherman RmU, D«pl ti 
HirrKl. OR 977C1 










tom 




.AAG 


US 

FV 



NEW! 24 pg. 
Color Catalog 
Absolutely Free 

Full of top quality 
woodworking machines, 
tools and accessories 




(In S.C Call 2BS41 74) 
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Come build 
with us. 



1986 INDEX 



Ron able Iron i r>g Center— Un screws from 
the wall to move when you do Plans feature a 
receptacle for I he Itoti, a liuorescent lighl 
and storage space lor all materials. The iTorh 
mg board fcHds up behind louvered doors 
(PA-1QG5 — 45 95) 



Our biggest catalog yeti 

Order your copy today You'll find among 
iho now soiachans detailed plans for a 
gazebo. PYC Furniture, boats and much 
more. Expanded listings oF books and vid- 
eos, too and other great gilts Foe the holi- 
days. Only St. 95. 



PM Indexes 






TO ORDER Send your nanw and addreu 
with check or money order to: Popular 
Mechanics. Bos 1014, Radio City Station, 
New York, NY T0101. 



Popular Mechanics is a publication al i-lsarsl 
Maftattsvas, a Chvi&on Of Ihe Hoarst Corporaliori 
® 1987 The Hears! Corporat-an. Al nflhlE fasarvfi J 



Roll Top Dealt Nostalgia bulls will espe- 
cially appreciate toe always papula! roil top 
desk for both home and oFFice irs an antique 
chorrshnd by many. Make one your so II in Tine 
cherry and take pride m this charming From 
loom You build if as two separate umls a 
base and a rait top (PA 1 736— $5 95) 



Bookcwe Well— Turn your wall mio a great 
drsplay area lor books and olher ilems. Our 
bookcase goes From I Poor to ceiling wilb out- 
of-sight storage space on ihe bottom. Wish 
toese plans, the Five cabinets can be ad- 
lusied to any width to fit your wall 
(PA-1QG0-S5.95) 



Pop-Top Desk — a great liiFmg-iop desk So* 

youngsters ages 3 to 10 Adjusts sateiy ro 
any angle and contains two roomy drawers 
for art suppl ias r game s and papers A swi ng - 
out Hay provides easy access to small items 
Plans Fell you how to make toe chajr, roo 
(PA-1010— S5. 96} 



- R eCeive al I yea rs from 1903 1 □ 198S> for 

one fqw $b .9b . You save almost 25 %. 

* For :b igger savings , ord or all yo ar s from 
^976 1 □ 1982 and pay only £5 95 1 
They re usually E2 1 95 each 
Locate an those great plans and ariictes 
Irom past issues There's never been a boi- 
ler time lo order our indexes 



Colonial Garage' Barn— Park two cars m 

ihis 24' x 26* garage and place a wotk- 

bone h a long 1 he rear wal I The secon d ■ Floor 
lo It has an exlra. 350 sq Ft. oi space. A 3 1 
overhang keeps snow o* rain away From 
toe garage doors and a d" si cte walkway 
provides space lot firewood and garden 
supplies (PA -1277 — 43G„ ) plan, $20 each 
additional plan) 
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CLASSIFIED 

ADVERTISEMENTS 



5-pphiff Cj-TtH-nTwicz, drafted SajfrS Manager Porerthy Nolan, Ctas&ified S^vka Manager 
Rais : $7. Elt per word payable in advance each insertion. Minimum insertion ten Words, 

Bald fate St .00 p«r word fc^&tionaJ {First wnfU s*t In Sold Fecu ae no 

erclra chai-go. Zip Code Fw.) CiUte^&d Headlands in All Bold-Face Letters — $50.00. 

The no?rl available issue to place an advertisement. in America's No. 1 QassiEied. Section is MAY. Tha dosing is MARCH 3rd, 
Send ramtaanc# psyehle and eititer te Popular Mechanics,. Cl^ssliied DaparunMni, 224 Wnst 57th Sftmai. New Yoi% New York 1001&. 
Pfewse indicate Heading under which ed is te appear. M i consumer semce ind in cooperation with w maUn^der advertisers 
who use post office box addresses lor their convenience in handling your order, Popular Mechanics 
mamiaEns a register of such maU-ordsf idvertfcsfirs containing their complete names and street address^, 

Advertisers using P.O. Box number miist furnish complete name and street address for our records. 

To avoid delay in the publication of your ad. pieu^u send samples and descnjAi vb m^tedots with your request 

if your ad dms not state dearly what H holng offered. 



PLEASE NOTE: WE HAVE 14 2 CLASSIFICATIONS TO CHOOSE FROM. 

FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM. 



PUALJfHtft S MART 
BOOKS & PUBLICATIONS 



DEBT ELIMINATION: E A SILT A7TWN EXCELLENT 
CREDIT RATING, L CANS Br HAM.! 1 FRfc£ INFORMATION i 
HUM DO: BOX tim , HONOLULU, HAWAII Ma 



CUT yOUP PRESCRIPTION COSTS IN HALF, hpi Cflffl- 
pfitf* 5¥|Wn a SkOO to: R Pm., PO. BOX 23-144, 

Tutsan, At 6573* 



MMJJON AIRES'S SECRETS REVEALED. BwrtsliKWiiind 
|i[4W Mtfttt HOW AlOfv wHklv IntoriAtffcn |1 00- H-R- 
Tm*l& 224? Lom&Wd 5ir«rt, gte. lfli, 3*n 

Frant*$sp. CA 94i?3 



HVWE Plan* Of Th* Agira' 3S0 cyccflH^t aid in 

iiOto Study #>p# PflsprTlBS, P.Q Boa 36811, Tu AZ 
B574Q 



PUBLISH Your ttooV Join au* 5L-rcBMiul iuttiora. All 
sofifecla Irwited. FLbiiGb adranising beauhFy i bodes. 
Send tor taclTVted bpotoe* and bre nwioscript wort 
Cotton Pw, Ctepi PMC 1 1 WW 32 Sin**. Me* Yort, 
Hffli 



FREE cala-o^ oS no* Jo, SoiMm^ro^fflrePt, and olher 
Urwrn Broki, Porter's Be* 475P, Sahirn. Vft 241&3 



"SHAflFSNERSflEPQflr' Monthly N*w*J 4 tl«r. Valgai^ 
T p*— £c4 r C*S— Uiiy Sell Lhfcd CiquiumenL Ff« B-ruuNu e. 
Sfcjf Company Dept PMJ. F.C. 22559, iAmmoapolig, MN 
55422 



TEAR ROUND SELF-EMOYHENT. buPdcng irart^. nol 
for noMicw. Free mlopwitftKto BASE to OfFSTfi 
COUNTERTOPS. fJm 471, Hwmignd. IN «JT 



UFO ROT. WHO, WHERE FROM, WHY, WHEN, flush 
SS.Sfl lor intornfflkm bdore ( m s^enoed. intormBto PC 
hn 4177, Linn. Qhto *5M5 



BUY discount boohs! Free detail 1 Derate Ltd . Bo* 
aoaii, Remo. NV JESTS 



Ct3tM&-mn^^ mtjn«y CollMirTg tOirtl. 10r irilY^ftiSiiCO 
IM £3 i » :o Glihnn &uLr. Rl 1. Gurdun, DA 31031 



SAVE 'fiDuSfrics & dollars cm your mengape 

L^sam ho* bv sending $5 CO to Dea^ Oolph. 661 ^ Filler 
Ot . Llktvtf !*'. W +65T6 



SELF IMPROVEMENT AND HOW TO BOOKSI A wide 
w+eclKWi of wwMkHul torts FREE BROCHURE Wnto to 
KGK Marketing. l?A WdodSWrk On^ Blw»»d Pirh. 
MMW. CAhidi. TflA 4 C4 



CORVAJR PARTS -Liflnt 4O0 Pege CCRYAiR calaiop 
rushed Claris t CGRvAlfl Parts, me.. Box 32 

SNrtwme. MA 01370. f413j 625-977® 



BECOME r^L ■ Own Bets A^b Get Rjch Seven Best Home 
Busin erases Free Infomfllicn. MacHen^ia Publishing, 72S 
Wniwood Aw . Wftst Emf. Nu 0/740 



CREATIVE MINDS! GADGET EE RSI Yeaity SUtMCfiphcn 
DESIGNER 64JLLETIH. SHOO Mtmlhry n«wa1attor wnMln- 
feSgiFinfir Tiw^ilWrlAJlI. ^HCla kil% gears pulMy*. 
[?Aartti. Emgfcftofcrtofl Crah, F.O. Be* 1353, Lebanon. 
UrsBoun 5x536 



FREE CATALOG ■ w -toO. hntmirt. SalFM^r^w 
nwffi. irisp|raH£Mi*| and Furn tNWils. Nin# EeweissHaes, 9K3- 
m mi. OtoB.tA, NE W1S4 



C DNSTR LK TION HATH HADE EASY. Amir in g bn«k- 
DafOu^Si lof ccuvsi/uctiori industry adwneenwnt Proven 
melhod. Figuring coocrele. base. g r ade creeping tic 
poilpaid £14 16 +fsyn*4 Enle^Evisae P.O. Bex iz£§ 
SyMciugi.ALMlifl 



SDBJJHINAJ- HIND CONTROL? M*nipula1* OthflllJ SE- 
CRETLY. Male Or FEMALE. LOVE Qr bUStoeta Nu rr^j .1 Nu 
myalltism PROVEN HESUL-ra GUARANTEED. U.S Gmrt 
kotows Pl.1 WONT TELL_ FREE RECORDED INFORMA- 
TION CALL NOW 1-W0-WB-HJ1. 



FIRE ARMS WhpIvHit Daskpr InJ^rmpL^rr. S&QO 
Whl^ombn. fls-jie § 31®. Primsainn, MN 55371 



LEVITATION - time i ravel machine plera - books Ineradi- 
blestoipycaiatogislan^Bl. 0237-PCraver. Mwongd Valley. 
CA 32256 



POPULAR MECHANICS 'PLANS AM> IDEAS ‘ CATALOG 

— Hundreds ol ideas on workshop prc;&:is . plans tor shop 
h»te. ttarege hQUBas. beats tomUurm loya — just etoiG 
vwryfhlng 1 Send £J.0ft to; POPULAR MECHANICS. P.O, 
BOX flit*. RADIO cm 5TJL, NEW YORK. HX, tOIOI- 




6,000, BOO rufid Papular Mi^h^ iL-rtMagiL 1 r4: livery 

nwulh. By ptoamyi ydu t Ad ht t tor £7 95 a Zi ip^-tos 

free, you oan get ihem to aubacNbeto yeu t mugaicine! Sen d 
veur a-3 plus ci'-ec'ic or -money erdar to. Popular Meoha-^s 
ClawifKKJ n* W S?ih Si. np* Yort. NT iQd? 



CATALOGS 



RUE DEVICES. INFORMATION, PLANS. Energy SeoraU, 
fl^edo- Ferpeluai Mobon. UFO DocxWKnSB. Amazing Pto- 
fdtlBk 3D Mor* Cilatog S50fl' PAR. 

3404 HiWCrtii fld Harrisburg PA 17109 



VIDEO'S irm'rutlKi Lai lexis, c ::-inpuLer saElwata ort BlvctncAJ 
wiring. Larper-irt pto^bing. welding, elt FREE CA7A- 
LOOS. AAVIMl 120-FM Er^lneerlng Oenda r. Allwis GA 
30602. 4044422&H 



STAINLESS Siee Hardware, OB4atog S? DO Ciattic 
CImhIl P.O. Box 53?M. Gtenvww, fcL SOW 



BUY KNIVES, CUTLERY ITEMS at Wl-plerfle Sd>e up to 
5ffL. Hu^e Seleition. 5al tiaclic^ G jaranieed Tati Service 
fflf S OMatog $m£rtv Mbuntain Amfe WerKe P.O &dk 
4^730. SevwrwTie. In Jrpia 



BOOMERANGS . . . PRO-RETURN. HI-TECH DESIGNS! 
Inc 'edible RelumS LIiW^> 4 CbllKUUe. Wb r*j * Be si FREE 
Caifllbg BDOMEHANGUAN, 1B05-I 3rd., M*n &B. LA 



AUSTRALIA'S HOT - buy direcl d rum dim under J«j 
middlemarv. great tiu« i an lag). to bargains Free dflrd it 
OATEH PAD. P.O. Bok 3W, PinffifNe. CA S3S&0 

FREE GATALOOMZ2LES « GAMES Have ton with 

unique puiiUK »nd Amtoe ywjr frit^^to WViie: 

Umqvto Pvwlffik P.O. s$, PfcbllQnka, IL @tQ6M056 



FLAGS! FLAGS! FLAGS A FLAGPOLES Ftp^ Calilpg^ 
UBEHTY FLAG, P.O 0QX €24™, fleed^nwg. W1 53359 1 - 
BCM> 27 4^7001 



ClOcKMaKiNO supplies. Wood Cutouts CNrtetog H W 
[ratondshtaS. Orarts^r. Tornt^m. tx 



FREE Mitor grtl catalog. Country lie nan. Bcsiwu* ^arm 
Box an Sheiburne. VT 05*52 



PORTER'S FHEJE PHCf OY1DEO CATALOG. &»l In the 
InduaSry, 4,000 Jwand names, unique and unusual Items. 
diKSbunl ftocw and F«fl se^ice, Frm cw wnte; Pbrter'f 
Cpwi Bn« &2S. p^pE. PM, Qe^ar Pals, IA 5»1G «r 

phone: t ^450-553-2001. 



MTlWCTTVe GIFTS, Cdk^ Cac*!^ Fbw M.G Nuv^i-w 
and Grff®, OppL "C Fund Aw.. M#ptw>dgfi S-C 

CWdA yjx 



ART € COMIC RUBBER STAMPS, free cadatog 
IrertSNwrra, PO BbK 92. BonlB. O* 



WTDMOeSlS 



■IS IT row you can buy |f^4pe tor 520Q torbugh chc 
U.3. Gawf iWtehl? 0*1 l?to famas today* Ceil 1-312-7*2-1142 
EhI 7133 



HOW TO 'Read TiW . Preveitl Majo^ Costs Betoto 
Tbey Happen. BppK $3.50 Tfwan EnEfltpvisea. 6o^ 1501. 
Auburn. Mara GHS01-T432 



GOVERNMENT SEIZED Va9ftol#fi Itom FIDO. Mef- 

ced«& CO'veitoi Chevya Surplua Buyers Guide 11 1 605- 
6674O00 £ifl. &MP24 



STOP UNNECESSARY CAR REPAIR BILLS Whai cau*ea, 
toawrtd them. Full Repprl StoOO - S2C0 SiH. Msior 
andiistopj T^hngto^y inc„ ftytomoKv* Ctopi pm 26®o. S2T 
W BtoAOrnwy. ^S73. C#^rB*t U 6260 1 

SUCK 90 FOR LESS, Ul p«1|Uld ACAT ANYONE. 
Cua^ (Sscqunte DEALERS WANTED- Also AUSOL, 
ENERGY RELEASE DAJ SpeoiailWa. $qx 7FS3-PM. Sun 
Josp. OA &&130. (l4ffi^7-7K!i2J. tto 0A 4ffl^.SUCK) 



VAPOR Cartfci-*«tor Tnpfe MPG, Ree totormtitom, Ht€. 

ft? Pv, Bowling ftreert. MO 63334 



INCREChSlE BARGAHS> BUY Governs nertf Se.itd Sur- 
plus SMWA. MiBiT»dpi.. s. OgmelKics, Trucks, 

B0U4.VM4,Ml*£ Frum FIDO AMAZ5HG fletef di^j metiinge 
REVEALS Details. S802) 721-2997 EM 2403 



FUEL FROM WATER. Energy Ind*f»ndaf1« with hydi u- 
gen. Amazing Free retwrt. MERIT. Be*. 5363. Lout^He. KT 
40206 



GOVERNMENT SEIZED VEHICLES FROM 1100 BMW* 
Mercedes Itorsc-bea Ami 2 <ng Pecc-r^d Message Repeats 
OelHls. [6 1 6^ 676-2000 



BUY GoYflTTpnont ®eii«3 A surplus riprn tiOQ- 

Fordii. Chw. 4-4's m Fpr into c«l (0O3J $42-1051 ear, 
D07 



COflVFTTE PRICING GLIDE, cowrj nil yc-nrs body stylia, 
appmciHliun. Send - f 19. VHLe-h Vtelmonli Dep« E. P.O 
Box 22?m Hwiktoirfl, N J. 07WO 



SEtZED to Goveffr>itent Nafieortoa Raids?! Auloitofeiet . . 
Van* Seal*. Furniture Thou 5 *rat*oihffr itonva &ay 
Dirt ChisHp - Resell rpc Big PrnM*l Fr^ inf^jR^liafi • 318- 
4 53-W0. E*L A63Sf 



LUXURY AUTOMOBILES, REDUCE PAYMENTS 75% 

Bonghr tram 3««l flU OHrii SO. 2109 

MuL-hincin Grcvc Crtml Falls C^ur<h, VA 22043 



SLASH AUTOMOBILE EXPENSES H HALF- T-racie S*- 
gnats Rowland FriwI^Wni^. Unwanu^, Ovpl PAS, 39 Tynart 
SliBM. SUtteTi ta.nnd NY 10011 

t Cantlrmadon naxl page) 

FOPLILAR MECHANICS * (WJ?CH 1969 S53 


























AUTOMOBILES 

COtOST^ffT -pro Wam - emazsrag oei^r# toiler rxa ot! er- 
ri|t ppittgr .- *1^5 1H 0* hsiHpry cha^ narrily in#l?fltid - 
W*tfr *»*r d4**|49.W |2 r;>r 195,1 plu**3 *Yi -fc2»1t* 
ink; rfclund&bte wiLh order All Season Equipnei it, Hw| 93 
So ViWteTitfV -MT 59937 



WTDSW\ES«EOUPMENT 



THE POfrl-S CATAUWa-Eiflirtg pftfd^'Aytomglrv* 
R*yibrMldtiiH<mte iMttprdrtfitentHFftEE, 1-BOO- 526-0 796 
PQffl-IS, Box 1235 M^fftetowh. hIJ $7962-1235. 



PARTS: A- my j^p -and IiulK pans Spar? Pam & 
Equipment Co.. P.0 Bok 751, Lexington, Kentucky 40597- 
OTSt 



YUHWGrtUTSEfl SSWCBU. Leam B»« s Kit 1095 
free iftfpffnasion £i>ginaefing Emerpnie^ Sot 3(744. 
OrTraH, Michigan 4923& 

SLIDING TRACK Itrrs forypyr pickup and ygyrcsp f*sy 

to iftsiall H9.S5 A £7, 5D shipping SMrA'CiP. Inc,, Bon 
flfifi. Mr Lnu.d N J MOW 6G9- 367-0656 Visa'MC, Check. 



JU^HHATOft-Geneffit&r RtebuHeftfig Boot. Price: 
H^dtehmeJ Engin wring. Box 26W, Lss Veg^s NY P9i?fi 



"SAVE MONEY" R*p*Jrteg Yaw CjH- Or PtoFt F«rt* 1 
Rehur-'-hg Otlterf Afi Ediy To Urdt iiaivi 1 AulO ElMtoe 
MMuifl AndTPOUttehOfllirtg GyidU Oi%*S 55, Visa A fc&C 
Drtteft Call t-WB-&2S-lt34, Of write. Auto Electric, 1011 5 
RiOaiit Rd.. Port FtoreL SC 2^35 



PREVENT THEFT lirmAlnJ Arm tfteCrirthr 

rtnltorr Ihtel 5A.50- BWWt*. 3a. Larim*. PA 15647 



KtW! Pv •nwaliJ'id, 5c Ld &iifc£ Tire G-Jiuyt With *ey ring. 
LLgfdwdghs, 3’ tan#, s-p&ciry Inmate, Satsteelkin Oua^an- 
saed, $6.95 OMNlSTAR, 102-A Msrgare4 SlreeE. 
&oo*-getown. DE 3994 7 

MQtSV Taning Chain? Replace in pal reinutea #i?h 
rviM * mjirt ^itontad tiyj-i, Ellmlrirtea hour* ot Prostrating 
i-ebur For all common overhead cam engines. Send 
sa&ffipec lor Drochura Exeham^ fool, Sot 

ZO^. FortUnd* Qft 97230- 



ULTRA HOT, F'H;+:yp twd PLUSH carpri fcrU, -LOCKABLE 
solid !*d Wrtte, NEON. Ootor mio $2 DO caMomra 
Cddcepla. r 2234 CPadwtex. Compton, Ga. 9G220 



NEW AlTFOBODY PARTS H-sptir Pmls. Bumpers, 
dnilra, Tiltgalea, G» tanks, Pit CATALOG ■ fc' 00 FREE 
irifTsfFna 4 ranonONEw^hit^: FteybuckAyid 4 toch}f P^rte, RD 4 , 
fiox 170 PM, PimxSLfLSwiriey. PA 15767. |IU| 93A5249 

~ BODY REPAIR VIDEOS (1 9.05. Free Broclwiw 1 -606-KS- 
6655. 



ANTI DUE FORD PARTS, 1 9O&40: S «Hbe 19S9. yOUf SuurC£ 
f&f quality "'id- g j. lK dsi-^pv $4 M now lor your copy 

otour catalog. S? p-nqes (H pirls and intorm^iior. tor 
ygi?i early Fgrp rm-!nrri1t!5>fi ! Spucinlifird Aulft Parts, 7130 
capital, HpuSbfSft. Tanias 7701 1 f7*3S 92B-37U7 

mNDSHlEil) STICKER KAAPf R? \b*n single r^ 

zor Dfcade Hfm-i. ifi gatrgs ¥f*oi wofckid i q aiprf rod 

H9 50 Toni dnfllurK wril^AtWtofala pAHS. BRYAH, Hi. 2 
Bc-il 101-B, WirlddOt. VA 23*57 



fiKECAR 



AM4EHQ- Mini Car Bvlt Whh Pike Pans Sporty 3*0* 
Sf-a‘n- F Pigs 1 5ipcliig Tk.Ua l POwftrtrd I Fasi. Fu*V Eafei* Ahy- 
wh^rn 1 Rijns J? 35. SAlhAfaclian Gufirftrneed or Mofwv ButK 
SpewIrsR. Sox 7077K, Cndioon, NY 13?«0 



MOTOftOOIS, MOTOmCOOTUn A 
SffUEl 



«5 KARTS, M-nibikec, ATVs Kite. Parte, Engines. Lowesit 
Rfwtsk. LM§es4 Setechon. B0 Pape Catalog S3 00 
Raiunda&te Kart World. Ditfri C-. Mentor Ave 

Pdinesville. Uh*o 1407? 



MQPEDS, scooters 1hp>jo whmkti cHtyrty^, iart^ 
pprte, ^lep S2-00 Parhwmflftca Speedway, 2B1D 
Aiy:>r.^Lih. JicNKirivilh? Florida 32210 

HUM-BIKE Kit— t*9j0O T wo. Tji-raa and fourr wheel 4 TV E 
pros- Eng™! a?Kl Parte, C^toiog with E0% in 

so* Piwwrthi $2 0ft K^tk A Kns, P.D. Bdk 546. OOiier. 
NUW Jfeiay 07634-0546, 



MflATlON, HANG GUPBSNj 



DesWBtiiU JUipliim. H*nfl GII441* (enpldi^ pyhli- 
ratinna hfi:>;':hure S! 00 AJroratt. SuiW 243-. BOX J, 

Manhatlafi Seach, GA^OSOS 



JET HECHAMC! Fentefii i: money making camr opporto- 
mires. FAA Spew* wtthftil mllKafy hasatei Corripieie book- 
letlBite-Tpow Free-tMadte Gf4 1 am -ilr- Far rdi , P . G Box T ?€><?&, 
fliiftiingham. Alabama 3521? 



\S 4 POPULAR MEO-IANICS # IVIWH IOT 



AIRCRAFT HECHAMC IN 1 TEAR I Unique pencil wifri 
aclual aircraft. Oum T-larlmg January. Mm Lh June, Sep 
•ember DAKOTA AERO TECH, 1BG1 23rd Art. N. HM 11 1, 
Fargo, NU SaiCffi: TO1-237-S3M 




MOST EFFBtNT, SMOOTHEST FtDFKWKi, TOUOHCST 
PRO^EU-t A AVAILABLE- Space ago c&mpcsrte Manama 
f«lch, 46 j to MF dlanuM^ri. fWRjii^ to IWhp. Wa^ Dnwe. 
P.O. Qoic 7101. C*pt. PM e Ctem Lake. LA 5D42D 



AIHBOAT5, Ulbral^W^ Propellea’4, Inferfflatefite J1.iSM. 
Aave^' Propeflef, 951 5A Cko Denton 1-hyy., Ktfkr, Texaa 
752*a. £fll7| -*31-31 EC 



SMCEIASTnONMJTS 



NASA emblems, loys, gilts, cdaiectibtee: Cau^$ £200. 
fteJundflHe. ColkiLlOr Trends, Boa 361 DyyE- tv\ Oh«o454D9 



ROCKET MOTOR MAKflO TOOLS. Supplies Catalog 

».«. R* 4 tfkm Bot ^ 1 S 42 . S^clto. WA 98121 



HOVKOfAFT 



HOVERCRAFT PiaRa «l Sires Catalog SUOQ. Un^rsal 
Hoi^ercrafl. Boa 2Si . Cf3»ttovi. Umote 6124? 



AEROCaR Amazing Hovercraft bulP! ea*:ly with ordinary 
tocSs. Lawfii^awer engine pdirer. Games one mam •slas. 
Hevera. lues fo^w^tl feacAwand Smeways over ia?i'i =-ro* 
filler Comp^eto conrtrwrlion plans fctoGhyre £l 1 ft 
Aefu- -PrupHiHs. Bdh SI 1(PM, Cltfntm. New J™*y Mfkt9 



BARTLETT Ftymp Swot UlEra-LighiHowencrMi F«hjred 
In Op£unte>^iary Film, FpriDC D^ynnd. ' FLwisiiOd fly Ortli’ 
ne/y L&wn WowMir Engine. Cpm^tde Plans lip-DG SeKid Ta: 
Hert> fiametL I^.O. ^ 15EAi a Sibnerdarte. WA 96363 



HOVERCRAFT plans. 3 to IKJtip. In to; mall cm, $4 irefhuxf- 
m&l Sevtec. Sot 34*. M-o^roe. WA 362 7 Z 



HOVERCRAFT PLANS A PUBLICATIONS CalaJdg, 5-1. DO 
LBd^r^ Aenn-Mahne, E3 oa 27556, Lansing, Michigan 439C9 



CB 3 P RADIO & HAM EOUPMENT 



POtJCE-FttE SCANNERS. CB * HAM, MARINE 2WAT. 
HPR, fk>* 192S4PM. Dpw. CO «H1S 



DlflEtfOflrES” Secret ScflJi^ier Frequencies' Federal 
AfiPndws. etc. fli^Calalcg CRB. Bot 6*-PM.GcmmiKK. Nv 
11725- 



SECRET QR rr^nuM?. nvpriiticat+oriS. ,7q^»orir- ? C^lh- 
Idg S2 S^Nan POB 1-lflS. Ckpp^B Ghfiph TX 

pi2Wa4B& 



Cfl M0HF1CATM5NS1 f > *qut1rt:nfS Midete. ? M. an^tperS, 
bnoha. krts. mpaira hign-s»riDrnwince acoee*k*es GaSalog 
K CBCk Bop- &150&M Photnn. A2 950 4^ 




ftUQOEO? WTIHETARPED? Find out fast! Cdtinlermea- 
Kitos eguipn^nt tateiog Ji C Bpn EtpUron*ca Bpji S09P. 
BayMd, CQ91122 



HARD-TO^FIND ELECTRONICS lyr private inv^-digatecs 
and ^uniy pHGlL-iiiun&ib! SetiaS 4 slamps ler caiafeu N**- 
Huflletok, B&x 7®, Ctenfwrvws, NC 27*12 



ELECTRONIC Kifc|l Vqiea 0i^>i^tr?! FM fi.^1 TrensmFT> 
It’ih PtiufM.- En-Ldpa! Bug D^teCldfa! Md^rel Cidaiog *1 K 
XAIKJiEliidlrQniCt. Ben Z5547, Depl 2aF,TiaiT45e AZ 65265- 
5(47. 



ROOM SURVDLLAMCC TELEPHONE H 7500 Pnpn^Tap 
Catulog $3 DG Lifted Ele^lrnnic^, K-3 Elgin, Muskd^de, OK 
74401 - 1*00-633- TAPS 



ELECTROMC WEATHER IH5TRU HEHTS ! Humidity, TtllfF- 
psretore. BerejnefFtc Pamirs Wea^twtohiwk fen^irvincnrs. 
Bern 323, Mui>tevllte, MiPhlg^i 4*040. 



COMPUTERS A SOFT WIR E 



iflO.IBA Ajmngr-Fr^ SofF«ram Prpgram^ Dm»te- T^- 
Tricky J6 Owte* ‘Insidets Re^eti On Shatewate Premo 
Press. Z1205 wyndw«*. Wsflnut. GA. 9i?9V 

COMPUTER RQAO ATLAS prdvcteS you wrtA. jirini&yls t-l 
driving fDii-ies, m leage iTjvri 1 itHss nrid toe-1 usage In 
diltereq! rarmaii Inlo- menon free tkce I &*or Software, 563* 
Chrl^mas Lake Road, EkcetPbr, MN 5633-1 



tft-M SnhwriT- 5Qe ? Hugft Catalcy Send Slumps tfulujc, 
Ban 370, Wwtfatte. CA 94373^3370 



WTELUTE - TV 



FREE CATALOG - Byslfema. UpgrMtea. SAVE SiO 
Hoostoh, Itofden. Cr^?r^|. Etc- 9KWISBN, 2017 
CoWi>&f5»r% Fdrgyfl FflJIft. MN 55537. 213-739-5i231 



STEREO r CASSETTE TAPES, ETC. 



THOUSANDS OF OUH3E Hird-io-fmO 45 rpn hri records 
Irutelhe-laH' 40 yobtt including pnp, dOuttlry ra^kand POUl 
Sand 12.-D0' lor cfflBkrg to Arr-.eriean Pie, F,D. Box 8645^ 
Dept PM LCE Alt^sles, L'.A 90056 



SOUND ADVICE "An Axi do Guide To Yuur Cv'a Prerfo^- 
" Tftte uiuqLW aid* d^gnoelic li^pt oonlaina ZCt 

cpniman pngfejtem rvr.^Mi^ ypyr gut wn mflkf fl in your 
carte ea^teetle deck tor on-lhe-apul cumpansoriK bf the 
qimt ot yuuv r?Min horne Lisles To Wftel Your Ca^ ^ Saytnn! 
Ordihr SOUND ADVICE - ■ ViQlfrCD ■ *?% lod?qi Sum 
Clteik Id- POPULAR MECHANICS. BOm 1-01 4 Ftidid City 
Slation, htew York. NY 1D1D1 



TV r VIPCOS * VIDEO EQUIPMENT 

NQ71C Er. USE OF CERTAIN ITEMS IN T-HIS 
CLASSfftCATION REQUIRES STATION 
AtlTHORIIATlON, 



CABLE TV Cfirtwir tori, Filto:s lof are^ ng any annul 1-> 
313-9794356 



CAME Tv Oeaorerr^^ore. oaH feu ptd*s and teohmcal 

inftfflMiion. ITU) 974*5Sft0 



CABLE TV CONVEATERSmC SCRAMBLERS FREE CAT- 
AlQG f VKJtO MAfiT, m e. Grant W+i-O, Tiicaun, A2 
95712. LW3p 7?1-«57 



CABLE TV CONVERTERS ■ FREE CATALOG - ARGON A 
VIDEO. 3-661 N ^310-K Juti&b. AfLjtdna |3719 

^HHi32S-333D 



CABLE TV CONVERTERS ALL MAJOR BRANDS AVAIL* 
ABLE JERRGLO SCIENTIFIC ATLANTA, ETC- FRIENDLY 
SERVICE, WQUIH1ES WELCOME 1-9D6--6T6--6N94 VI3A-H.C. 
E40 VIDEO. P O #66, ELKO, MN. 55629 



CABLE TV OE SCRAMBLERS, eon wrlere llltora. and 
mgre FR£I puge caiaiog 7^ Cable. I^SE SW H7 
Court, S^fte m w.pmi. FL 331 96 WCM42-9333 



CABLE TV CONVERTERS, Scientorc Atlwla, Ja rmU. ObA, 
^cinilh, Hamhn. W^pny ^|h S rj. "NEW" VIDEO HQRPEfl Tte? 

Kilter Vi£3 WC S Ainu-h, 1-300-62^7623. BAB In*- , 
1M-17 Uptost Circle. Blcmmington, MN 5&131 



CAMPERS ft TRAi-ERS — KFTS, PLANS 



UTtLlTT TRAILER KiTS ddferenr Biaea, towetel ces Freti 
^i^whyrp CarTpAll &OT Serato^a Caiitorma 964179 



BUILD YOUR OWN - Trawl Trailer - Fifth- fflureter - 

Mdtorbprm-i - Camper - Pig kypCcw - Ftm® - - KiSa 

CataiQQ Si OI*n.t 9-ii? fieraecian^. Bene 1604-RV. 

Bdteluwer. CA 90 ?D 5 . 



17Z TRAILER PLANS Mdtontyete, lAihriy. Cte, Conatrue- 
ttqn-Slren^ StrejwniinGd. good looK^.e-redv bull. Catalog 
U DO ^Hafbndw bkft Tug-A-^ng, Bql 1 516?. 3*ten. OR ^7356 



BOATS, OUTBOARDS, THALERS, A 
KITS 



BOAT KITS- PLANS - PATTERNS - PV*oad WooiEitoXy 
- Fibergaast - &!wl - Atommurji - WCTft-OB LARGEST 

COMPLETE UNE ’ S'.^O SailbonH ■ Pgwert»«te . Craieere- 
Spartboate - Huusebtiait - - Tintiulhuk^ - 

Runabou? -Ouckl»ata-Cano«- KayaKs- D^rlei-Hteigheas- 
M-Jlllhylh* - SEND FOft CATALOG 53.00 (Aw mml 56.0OS 
inoludete Soppises Catalog [Epoxies Fiberglass-F-siatton 
Fpb^|- B0OK AmsiBTk! iloart>ijilding- S ^ CD 

CLARKCRAFT l^p AqynJIarre. T^n^vsmdA, NY U^lSQ 



BOAT PLANS - PATTERNS - KITS For Hpm* fteuiinr-i :. 

Hundred d Preven <teai^w - 7V55 1 - Hydroplane - Cannes - 
Ka^xa. - Rowt>&a!ii - Ducibofils Oor^ - (^ags^wtet^ ^ 
SkilbHItl ■ Huuw^jTrfite ■ Spbrthshe^ OyickTimpM 
SI-Il 1‘TSflyluu T:*nii-ndnu:. taiM.-ftjg*! ifift-iniQti DESIGN 
BOOK 54 00 a- mail (53.00 £jowj. Include Free Boalbulto- 
rtwj: Suites ' itefftkKj Bqnk EJnaitej siding Wifh PlywotKa" 
Stg.H ppd, OLEN-L 9152 HosecranE Box 1B1M PM9C. 
BelHIotrer, CA mm 



EVtinUOEfi - NEW 1B#f bargains - lop tond^ all 

S2 0ft handling 5r- r ■: : 1 1 McCtetech p4rt$ 

Llectr-a 6iarme. 610 S4eere:R tKted. Lynbrook, New Yort 
11563 



”IASYNLHlD' r IfealB-lniKJB^^uttMMrds-Duckbdale- 
Ngn^rqya $2LO-^nkinsdn Awwipte*, 

Bax 2561 X, La Haera CA 90631 



OUTDOOR EQUIPMENT 



9 WINGSIT ACCESSORIES PLANS COMPLETE 
KTFS^ Crtympic FLpgreflfirart. 1^0025^-0153 



"MIRACLE FLASHLIGHT", No Bettor product own 
fitoc-ln^ily. il-*rek EP^S Uk^torpnwl. Irirfll fp# uzrn&iv-Q, h(jr™ 
tde $666, check mastey-erdi^ Ma-f-Blay C*. t ?43K. 
Pewe^gress. Palm Deaert Cal. €®Sa 0 . 


























athlftk: 

BUUMNGCOUKES 



DIGGER Mir- F\wwHul MuiClei - taHtarlr free Bootdel* 
UhivmaL Bok G694A. Delroil. M^mgani *K4G 



KUNG-FU Free Lasioni Send £l .CO lot PGSlage McLma. 
SOI 1755, Dm p MiSRC Honolulu. H*r*n 96806 



SAVE on ycdybuidmg Syppspn^ni^ 1 Frp Caieioci 
Warning to2G73-F Rwding. PA 1»W 



yoinwGcoqiBAMEQiJriiiiatT 



SWISS ARM* TYPE POCKET KNIFE sM«ra«»i*MU')' 
flnvvn lOOls in gne. C*npm spdr+4ttr-r?. Cr-u+tiilheft 
HtirtdyrruN. Soy SttxrtS 59.30 plus S3 55 S and H U SA 
1und£ Tt» EL£-DOfi inport-Eicpoft Coinpenv Eepi PM-i 
P O Rok S35. Ungnlown, Ohig 44685 Quariliky Oufrtaj. 



FUHM, TACK1£, LURES 



FREE to*er ^gld Catalog drar 109 rftMffl £5 aAapfci 
C*rm#fV* Box 220PM, WuS\ hwfwlbfl, FA '.5M& 



GUNS, DECOYS, HUNTING 



HE EM AM SUPER POWER ADULT AIRGUN5, Fluff firt- 
anns. Mngnum Sli-ig^03, GuarHftla&d be hi prices tor vtftf 
Firra*1. Un^xeatfOri p<}wvr yfcs.buL ffiftft impbidflnllY. un- 
L^i.aliud actuary, « i r_- 1 : • durability, ownership 

pride, largest U.S Betas, ll LilaUrne flepaar Folicy Menhen 
code PMC f T)i((j A.rgun Guide Firearm in-grm.il or Add 

Si tor 1«sl nifii; R^-r-Tifin 3440 PMT Aim ay Santa Rosa- CA 
9-W3. i WF SJB-7S0Q (24 huurtj. 



ELECTRICAL SUPPLIES 



FREE CATALOG terminals. lass. elecincir supplies 
Posrr-fwe. Box 2i3-P. San A/Ugnig. Flung* 31576 



GNGWES, MOTOfn 



BUY WHOLESALE! 184 PAGE ILLUSTRATED CATALOG 
Of REPAIR PARTS f Oft POWER AND NCN-TOW ES OUT- 
DOOR EQUIPMENT. Pafls Itir Small Engines, La«wn and 
&flTd5P EspiPpmenl, ChjifiHLWs. Karts MiinibikOO MgrA 
Include Service Manual^ jfH-::i^llv T*0?s. ASufcHSOriuf.. 
Send £4QQ SAw-On-Rprfes, P.Q BOX 452S1 Dftpl P, 
SOrtlffrullle, MA 02145 

WHOLESALE LAW1+MOWER PARIS All brands, sand 
£5 00 <or catalog RERLWUCO. Spectrum, Si J a^i. s 

Lwwilh*. KVWOS-’ifa? 



TOOLS FOR SALE 



12 IN1 1 SCISSCfflS^ftaiiy uses Iprftornp an® (ravdlmg Free- 

Circular. Burgess. 9 Frances FUt. Woburn A*A 

&0LTS. SCREWS. TOOLS. WHOLE BALE. DIRECT- Guar 
anseed. Cataldg £l 00 |flibi<rafliablp| C#m*igt Pepi. *4 to 
65. Bristol. WiKdnsm tlid* 



\*HQUxmt mms machines 

UPHOLSTER! Sowing MtthirtUS with Waikuig Feat. C«n- 
pltfc; ready to 4d*-dftly $57D.DQ. ThbflHWOn Mddil FW201- 
AVAUlALE FHOII VOUfi LOCAL DEALER, sr ..wt-r direct 
rMsifler O^ngg-Vi&ii DarfHip- Mlg Irtp, PO ^21 10. 
LubfcHK*. ?2**& Phnnu: |S0fl) 744-6774 



MACHffyETTY, TOOU^SU^LffS 



BANDSAW Mril, Build £150000. Ld»r[!flurc“ S^OO. Plar^s 
S&fi.OO. SaddGon&lructoiE. 79 Fmtr/gs E.I., Fasl H-arffwit, CT 
Hl« 



HOBPV^TB IrRiiT'.y. 1 y£>ur LATHE wilffv ihd Llltimald luOl- 
pdfl ?¥3lrfn' KRF, Gd!i7K3C, £1 Joseph, m 4M& 6l&42^ 
7050 



SMALL FOUMDR! F V ak« 4. Supple. F«« literalure 
Pyramid PrbduCbt. 3736 Sdulh ?Eh ArWlUff . PhDCdW. Ar^ona 
66041 



LATHES, Mills. Tdofc Hew ca1a+og 1 1 00. 01 w Rufae. 00 k 
536V, Hurricane. WV 2S436. 304.562-3534 

^LATHis -rtPUSTWAL-tHDaeV -FROM tJ25.0O, ret alb. 
SURPLUS. LARGE CATALOG J2.MI CAMPBELL TOOLS 
33rd TEAR. 3100-D SELMA ML, SPttNOtfELCL OHIO 
4.5505. 1-513-522^^. 

STEEL. Alumingre. R^asa** She*? I- E3 m. E-Kip 5uH>kaa. 
Piznr. WriJff. CEI, RR1- Box 163. CaTOW IL6P4M. 



BIG DISCOUNTS POWER TOOLS Mitoaufcfle. Pwler C *- 
b*e. Mlkda FREE CATALOG! 1-600-243-3576. Bara Tw*. 
117 Bene*ct, Oept PM3, Waberbury. Cl CG72M940 

LUMBERJACK ClW^ l MW eawm:"lP- pwwcr-fiffwJ Br*wfi 
Engineering. Bo* 44>, West Pd*nl. CA 95255 

"ATLAS LaflhV Parft A«PSW™, HERHAH, B306NW BOftl 

ShWt. Tamprug, FL J3321 



COH&TRUCT V®df dwn dBC^IMing spindly EPPKHsr fcr 
under S#?id lor Ifde pia^s Glrai^ufe, 9C5 

OakdaHj Woas S(. Paul. Minesputfl 55 H£ 



4" METAL CuLlmg- La&Pe ii0980. Targ, 1504B Pfactor. 
Indufflrr. CAST M6 



BAUDSAW BLADES, Any Bin, Free niernlure King Saw, 
6541 T^wqiler Drh^; N^Hglk, Vwi^inix £3509 



enehgtwhg 



SAVE HUNDflFOS' On w^lgr cgrtd?l^i^! LbUh 
,:ih::-ul mgnelic l^n:nK!nl il m-jihir Send SI 00 H ur dffiaila. 
V.E.L Enivrpriruffsi, 101 Lff*iiCirc1a. WISIamibisrg, VlFg*fiiia 
231BB 



FREE ENERGT1 FueMeii Moibrs ^iid General ere! Amat 
■r^ Prini>p*efrand t>€ta:ia h4a ReEt 3 Bering Gr-g^n. MO 



SOjAW A= ALTBTMATE ERfeRGlT 



SOLAR ELECTRIC SYSTEUSt Pannlf, Equ^pmonl, Beak*. 
Free- Catalog! SUN POWER - TEXAS. FGB 27B6 Free^tL 
TnHas 77541. iJ409j 233*35B 



SOUR HVOmCLECTnCp WIND TOWER equipment 
CATALOG, S3 «. U.S. K OtMbwgn. WESOO. Bus 304 
Rediway. CA 



SURVIVE CATASTROPHIC 19&&1SB& WOfW 0EPRI& 
StOW prpdidad by Dr Rjyi Belnp, uihigni ME*t w*t4t~ 
fe-ldingr: ■ i *9Wi J ’ Cbdk’— wdh di* r pftlnnbed. e^'.ily HiuhrtruUt- 
Kij inuMpufeive *i$Mt Kri lectors Build Idr yndrseld neigh- 
tttt. Ctelailfril plans only $9.95. Tima s st*ort Oraer Now 
SalarSan. P.O. Bos BB-PM. OmfKHo. €A 



SURPLUS SOLAR CELLS, penela. Huge faction* Ceta- 
kig $2— RehjfKieble Applied PhaflDMOItB&ia. &q.k 2775. 
Slaunlon. VA 244£n 



home craftsman 



LAWN GARDEN ORNAMENTS! Civile ciergrjihw yard 
eninula birds, huEhrfliea, whirligigs fiflna . . . mofe p Over 
1 00 panerna rius woodtrah ceiaioq S7.DG. SaliMaothin 
fluarenleed 1 Acoenla |GP-39^ Bex t36h . Gonic. Nh 0366" 



MAKE WOODEN TOVB, whirltg?§s. do* houses. ckKhi 
music bakes, weather insLrumexds, oralis, lurmlure wirr.-&ur 
plans. apa rte. Ma boohs, supplies - Catalog H.0&- i]Si4)4&4- 
*363 - Cherry Tree Toys Be I iron.!. Otwe eSTia^SOG-S 



WOODCRAFT PATTERHS, Windmins WiMi«o W^&. B«rd 

Fwdejg.. Flyug Deck. Phe^s^m, -DuGi&iQr Plart^frr$ 
SI CC Critter 11B4D U& 27 Mddh DsWilt. 
Mibhige^ 46620 



FAVORITE WOOD TO VS, Pel terra . Padi. Whi'Mih Calling 
H.DD lays fiA3 jays, 130* 62SM LyftSfen, WEBf> 96264 



PVC PIPE FURNITURE PI*n Sl Kirs AAd Free 

Brgciurfifl. Cew3i. Bus 303, Tirwhsfc«Ty MA 01676 



BUILD YOUR OWM WATEHBED AND SAVE Maitres^OS, 
Hfiatsrs Message Eyslems, Hardware. Mo^ r ! 

Send 32 00 1c* catjii^q and Frrw plan hodh Wgedins' 
Walerbed Connectton. 46 amwiraai P* Rd, Albany, NV 
i J?C6 



FULL-SIZE PROFES5TONAL PLANS Cstfllog 52.00 O^a* 
200 SKdl&SSlDiiatiy designed plans ^pr bulging lyrni^ure 
FurnrNJfe Des;gnE. Inc , GP J 99 lft2j? Elmdtole Aw., G4epivafiw t 
iL 



i£3 EXCITING WOOEKHAfT PROJBCTSl FolKaft. Furnu 
line, Countiy. ' YandarL" Toys G-arpes, Chr^irn^ mg 
CatsPoo Si jfiO— Win^H*d Gofkrchon, 12WPI Pftrkrt. 
Fenlon. Ml 49430 



50 SELECTED OOUNm! WOODCRAFT *H!iemB, £500 
William F-i?s. &&m 19130. Spartanburg, S.C 2S3I6 

MITERLESS Piglura Frame? (15 h?J ^9 5. FfanB $2.25 
May. 206 Arehe^ Rd . Spnriaft&ufg, S.C. 29003. 

TEXAS "Co\in\w FtjJ2Jecrslls p Froy^n Go**riirHf 
'Easy Defied ^Sample £5. Scotlyri. Ri 1-40. TX 

76623 



UNtOUE indocf.’dlildMF 1umi4ur* pla+^ Easy kb buia, 
mdn^y maki ng n^cxtit-ii jfrbit rFlIbrn 1 .iUinl- Tdfh, 402 Elhglen 
■Ovmgo. C4lir;>rnia 92669 

PLAftS Ipr ball tans^ag TWJdti Jaine. sht^t muuu a£ip ;0*S, 
never rail sump pump aistnn. *acfr Pbtib, Fl.H. ^2, 
Ggwrnanvr te-- Qmarib. L1C OK 3 



NtWI tlHLD AMAZING LIQUID PISTON ENGINE Frt>m 
piCO lilUn^i. Easy plana Frw tMCKmaJIlPfi *BCO. BP* 306- 
M3. Seaimary, MS 39479 



BO0KCA&E WALL-A b«ht*»wikh q*b- 

‘4wt5^pec4illwtKitid«r; Fi Ipng, bui ytiti tiinjadjusl 

sltert wi^flh Ns frl *ny wall- (PCoa(]gH$5.Sft;i Order 1mn> 
Popular M^cl-iinh^ Bqk 1 EH 4, Radld City SlJbbh. NdW 
MY 101D1 




THNEE Dw^nur PLxUffs Del^hil New BCilseMei . Easy 
Full Star Pfitn$ 55 W Sieve's WtMdwraAing, 5« Canine 
St. LSfluniBMdh.CA 92651 



PLANS* BLLEPnWTS^ PROJECTS 



NEW. SIMPLIFIED DOME ENCLOSURES- Bunn piay- 
a paces, greenhouwra. pcwkdwrL fiovtge-- Any jise, »y 
maigri^i -jyithijl^n^rd ^nr>lK Free dmails. P^lansand bosk et 
Si 95 LHT, P O B-Sx 2392. Datf* CA 9&&I7. 




BUILD YOUR OWN SURE FIN 5DLATED OCWC HOMEi 

lltaslrated tataksg. plani pneea - send £500 - ENERGY 
STHUCYURES. m Wifcsor. Sr P*^, MN 5510S. 4612k 772- 
36S3 



pon 1TE HOME 



WET BASEMENT? WATER ;incMlr yew hbmt^ DRY it up. 
RMii^e RISK £' DEADLY RADON' Cwnptele dQ It Jfddiwll 
manual Bend £!2.95. Aet^on Sales, -Box 62, Jasper. Indiana 
47547-0062 



HOME£MLDtoiG£ I^EMODCUNG 



BUYING OH BULD#*Q A HOME? Need Book- Whal 
Every Palenlial HonveawTier Should ^ntKw Afcqyi Con^rui? 
sion Doiait? ■ Cdnd^r-s. &ok 3213? Tgcwn, Ar^>*Ap 65751 



FBE1IGLAS5 



LEARN HOW TO HBERGLAS5. Eday Techniques ftP 
Rqpn t, CnnStmettbn, Bussls. Autbv HuiTfi Or-l»r C reel 
Sdrt 50%. Send £24.95 tdf 1 1 D M n. Video A Usl Prpgr^i 
Edu&ihokfll Videca Lw. 10 Rrpgnsf* Avp-, h-nshun HH 
Qm2 [OT4eM-470fi. V(5*HasJlfirt;ard 



PIAITXS 



CASTDUTE Liquid F^alics. Cryslal clear, colors. Far 
eas-beg. embedding, coating. fobei'g'JSiamg. repairing an® 
repricKjuC!Pfl|iw1h our Mold Moving Supplir- 1 . C^ak?g ^2.0!> 
CASTDLtTE, Dupr 65CPM, to 391, Wedlock M 60098. 



DOITYDURSELF 



"HOW Id ¥tnn0ff ygur waseir liujltr and iSvff 
njpiiri" i-.- i>5 P:Kfii 6559 L*hb4 AvD. A 16, JacKSOlWllle, Fla 
32205 



WAffiPWEDS - 4 accmori^ Cn^jpg, J1 AW.C-. 

>0440 p A ME 4lh FHfflin. Wpncptirar, WA 9866? 



BELT BUCKLE& tar bbim cr stunei. specially bueHles, 
piwfikry m burnings, cut cl&ct mwjiKs, W?idiesaie 

faifcalog 25c Elaxile Corp.. 306 ' f 1 (Tlh SlreeS. Wltea^nncl. 
Wyoming B220i 

ELECTROPLATING. Complele T*mb«k FtattrU^l 
MetallKeNanmetallsca SH.S5. Demis Free Trdpra, Pelm 
ea^. fl smbtmb 

INSTALL YOUR OWN W GROUND SWIMMING POOL r?i 
4a l&w as $1,695.00. Che&wIcH PooSs. Rt *23 Chew^cR. PA 
150?«. 41 2-774-640& 



PROJECTION TV to**rt ydur TV 1b prb t ec4 7 tool 
pctEm-e . Eik.v! Results UMripA-ablv td $2 60 0 prOiKEOiS 
PLANS AND fl' LENS £24 95 . ^oaES-sionR': Sy^lemf 
avi laJWa . . Plus^ai pd Cma^ Fi w MACROCOMA, 

lS®G Main. Slroei Washington G--(rifcv;^. PfcTYiSyltfansa 
1^77 . CfBditolrd Ordtilli 24HHS 1215t 73S-3&79 



CALL THE HOOtEHMAN? Maybe oof Th« essibilt elec- 
1ne-{xsw&sed dram rodder m®1b se&e Sha^ a seryice till. 
Plans S7.fc. PAifTGO. Bex 4&J. WHchifla K& 67KH 



EPOXY tcx> wij-gM ' Put the Stfrwigih nr STEEL in ybur 
raters OeiailB TWWIrtLly^. W ,?fl^AI t\xtto 

Hwy . flS3. &04on Ftow. LA 70914 



MAJOR APPLIANCE REPAIR BOOKS - Used try repair 
lpchnitiwis, S*fit£ [€K iv w* Hat. CCS Bd^S, P.O 1664, 
ChlrtdlM. AZ 85244. 



REFILL PC tdfHer - lasef pnrtef carlrumas. F^r yrjur^lf or 
prelilat^e business InFtmsc bunas Vided ^nd SuppJwy Frisp 
^nlcirmflJign. 431?^ Mnrath, 6647 W. fiTIh, Hiehbry 

fklls, IL 50457 



16,791 Calalogs £n reel ary Gu«de Wholesale SdiKces Fqi 

Anything! »0Q- IRC. Bon mQ?AA- Mg 3^235 

WILLS. K'i iniludea i^Qpak, es4mp*«[. Iwp^ ycMf- 
BOl l Easy- E J J fit* Cantrell. Bex l?fi. Mr-lnro Ohio 46lS9 



HYDRAULICS rffplir mode *toy. D0d4t keHa how to 
dift§nb*e and awy hv*aulK equipmen! OerH^ 

JDK, Bax 315. W&lteboro FaSis. t#H 03B9tS 

tCpi^nui^nnneak piqe) 



POPULAR MECHANICS * IWflCH 198 s ? 







































DO FfTOURSELF 

new -laepERS" the j ** connection. con nK t w s 

-Ji’^1 ™jkkkf petypropslefte ggnn»d»ni 1o Igmt tssawy duly 
TABLES, WOHIUBENCHES, SHELVING and much mpr* 
QUfCK EAST, arJ REUSABLE. Free interfUiti;-^. Hd^O, 
8381 Melton- Roan, Portage, IN 45366 



A»S Can I 96 r 1 1 7 Dftr.'l Cute}. Dt£flrt$P Edunal -nnal 
Video- Protect youraetf and yuur iamlly. geMtus latm. *1ft95 
4- J250PW M&VISa 1 4004i’4tti, S^fadtoA 

Gyerafrtefld, PS. Discounted Oroup&'Qrgartiraiiaris 



LOCATE buried ureter fenes unmarked grertd Limpid 
inpjcpofraim plane S* DO and SASE Send To: N 1 E, 5903 
l**nd 40 Rd . Mrvnphin Ttm J&1J7 



OUTDOOR WOOD FUffl4ACE. Build your own. m did 
Hail hgms, Shop mobile figm*. Kiswp lirr;. ijrnqteE* ESShea 
oucE-ide Plans a rho^L $10.00. S. Srvnh, Bo« 32413, 
Oklahoma Cdy, Oftla 73123 



ATTENTION HOMEOWNERS Master PMrtbiif te-l-md hn.i 
Writiefi ilPualratsd Bookie: HOW TO SOLVE AW AVQftD 

gqstlv plumbing problems s«w $b.«j aooby 

irmrnrd. Fust Office Bo* 72-PM. Summertcwn, TN 3&*i3 



RESTORE WOOD FLOORS WITHOUT HESS, EXPENSE 
OP 5AHD1NG, REF1HI5H SO CALLED MQ WAX FLOORS, 
Superior to Supermarket p* Mut's 5 jIu, *&Ky, i^Nic-I-.-h: 
DeFs*»e Fr»i Pa/km. to 3644, SprlngHeK, MAD11Q- -3M4 



ARROWHEAD Ntak-ing Inowpensivs Hobby Intonnalten 
4-l.m-VidMi. SfWfltS. H*95. SAH S&50. Common Grafts, 
to. SQ12-M t CfcnIraJ Rflirtt. OR &75Q2 



HANDYMAN (WOMEN) - WE HEED YOU - NOW! 
HAHOV whh icnwwartwrfplkra? W* pay you 1125-8350' 
Y»to (or mijf^ij i?QQ [refundable rushes dfftaMa 
to «, WWttrrtOnr, IL mm 



4,321 CflUqa Listed Suurctf* Tor Anything Ji.95, 
Directory, Bo? 92452N. Allard. Georgia 3D3 ■ 4 



AffT^QlAm,»FPUES 



CLOCK WORKS. Ww! Wank* rqckhgund «p- 

-plied, ben tiuih ea. tut uonaa, trie. Wholesale dialog 25? 
fcic-Tre Corp . SDiT* 1 Ote Sinew, Wheatland. Wyom u-^ 32201 



STAINED GLASS SUPPUES: ETCfTlW SUPER 

«ATALQ&PH«jOO. COR AH 'SHOCES INDUS TRIES, 509 E. 
SECOND, BOSTON, UA «12T- 



"GETTMG Sbi.Mxl bn Slamud Gl**5. ,r J1 00 Whiltomom. 
to 2065 T. H MKNUf Mai* 02339 



COMPLETE CLOCK KITS FROM S3 901 Mui: m«*m*wt* 
Ji.SS 1 Component* plans. epoxy, phnSs - owr soo ctock- 
making Hflmt 1 WhpleMfie calelog 13.00- 1c radtfed y Sleebar. 
PO. bPSt 463P. AlkSOVSI* HJ 0 7 B21-O+53 



CAJTTOOma COMMEITOAL ARTS, 

&GN¥WMTlteG 



CARTOOfi AprRpi qn^ FrflflR«^|#tl^CBrlPana, 

Boe 40G14A, D«1fOi4. MiCtliftKn 4E40 

LEARN Painting, Pin SOnping Free Catalog 

KavIrPninn Cbfnpiiny, -Q^-1»rtbwn. MiSWWn 



FREE LflUMS»ki Sign Pa ,* li n, ? . Pinatriping 
h'LlwLVjd, 2940C W PiM $1 LOUN. MO $G1Dfl 



ftiDtelX JMC»CU SUTN^LMS 



FIRING CanrtiM A*dc3iH Pluna Calu'ug $2 DO. Green - 
FHS9, EJOk -E92 ShalinfMf. FL 32579-0992 



SAVEDMMEL, K-ACTO, KA£, Wobden Ship Modeli. for 
HobbyOaheri. Si.® CaSasog Sp<Ktri htobby A Scwioe 
MIS. ^E2 Lbri. Ltawita. m 



WORKING L>i&±im MndH= Kit* AvrenPled, Hnvi f.lu.-m;^ 
34 P*p Full -Col nr CiWq $4.95 RafundAblA Ow 100 
Models Tra&ldrav Tfalns Can, SlaboiWY Englnas-. Marine 
AtfceiiSdnes p*wJ Pad^ Criwountsi sDamoax* 
Enl^rpnsrw. CW PMfi. Bgi&37, Atejcte^n S ay. NY 13507. 
513-475-177^ 



RAWO CONTROL Auptani^. Boats. HejioppieFii. Sopp^ 
Pig Qm-zaUnL Calalog 55 DC |flelundable| MnduKj rs Supply 
Bdn 31 OP. ELfetL-Uc. AL 36D24 



MAfiC TRICKS, JOKES, 

VDVTHKXK3USM 



FREE CATAl-OO: ^pritriloqu^m. Magic, Clciwnr.ng: Pup- 
peiry. Ba-ipphing 1 Supplier. Msl^tKiien. Entana^ Euctuaa- 
fu*ly, PrtjiUjilyy! Mahn. r @pm <>0 PM. l.iHlot^. Color ads 
#D<®. 



FREE] World's Laedlng Waveity Celalog 15® 

Tricks. SGepnt*. Sport?, Hgtibt«4. Jphnsdrt-Srtilh, F-OI 
BrAd^HOn. Fid. 3A203-37B6 



HACK PLAYING CARD$. LoOk? Ilk* np^lrtlWl deck. Put 
tHiJy yuU ten Khanury uvtry urd H rnm hj£k. SruvIrucLons 
JhCMBd.|2.aApluatech*ldHhfl. RLP SOftLid. Ire^, Bn* 593. 
Broanvid. IL 60513 



HAGIC, joke, juggling calulag CrnilaM $1®. D-*zaun‘ 
120PtJ *>1h I4i1 Otd»i. Wdrta dF She UnejipliblnftJ. 235 
^rerewi Sl.-P. San Frahciscp, CA 94133. 



HAG 1C 1 E-k BKflBt EASY tb FCRFORH ni*glC Iriks. 
AHaZE 'ypor u^nda StilfiABcH&h or “ NONET BACK'" 
«® F*arth*r, BpxjO, CtfW Opral. Oo#d» SM?0 



HOBBES 4 COmCTTOMS 



NAD 4 HMpmeal M^tary ColtecHtHto FREE oala^ 
HMh, BO* IfiGbPSi. Ul^nNe. CA 945*9 



HUTART Medals Caiaioque Si 00 Subamplkm veariy 
SA W Yerr.cn, l^flTPM. N Ba^fwin. NY 1>SiO. 



FLAGS 



FLAGS - U.S., SitLie, Conhd'erfie, Foheign Hluont. Cua- 
tom Catalog ll B.-owaJb Flag, FG Bu* 6593 - PM. 
Asheville. N.C. 



FLAGSr FLAOSr FLAGS A FLAGP0CE5I Free Catalog' 
LIBERTY FLAG, P O So* *^PM, Heeiteburo, 53959. 1- 
aoo-:74-7ooi 



D0CAL5, EMBLEMS, FWTChES 



CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS. 

Free C*laiogjOtK?t*s Hush Sketch Stadd.SlP Jane, N Y.C. 

10014 121 ai 



AUCTIONS 



REAL DEALS AT AUCTWNSI Ychi™-Fhopert r GOv^rin 
neiM Surptua 1 Gua< ante^d 1 Send $500 Fur CdmpkHe Na- 
tionwide Lai Crf Many Unadveili&ed Antllona To: Sun 
E^pqjrtee*, 196 St. ^4aeys Sltwri, Laswastef. Tiew Tertt 



ANTXXJESw RELICS, WLAN GOODS « 
OJRK3S 



FREE List to SeridUS CdINitert. 30.000 Indian AilildiiTa, 
Fe-ia. Spuns. Axes Slele, Baa^work Caddn- T . ad; Bo* 
m. WurfrewbsrD. m TlSSfl 



MLTTARY HSIGMA^ETC. 



U.S. HLFTAflY H&GNIA Ler^V Ctfmq SS® SfHJndNfS, 
Bus 3133PM, Naph!*. FI 33S®.3-13J 



STAMP COLLECTING 



50 YEARS CJC 'iflfMh-' dil^renl LJnih^t ^IjIhh:. p^r fifty 
years 0 Id- 25c epprpva'-L. Jtiven. RdJt Cll-F, Hew 

Rwtwlle. New Ywk 1O0CM 



FREE Qplt Wish First Purr^ase U S- Appnwila Anri Want 
L'3-l Se-rvicti. 20 C ft.* Handling. Th* SlnTip Do j^iqua PC 
Bo* 456. Uedlsnn, N.J DT94Q 



brings '-X riitierert plus newsletter Maries. 56 
s^r-nao. lake MY 1394^ 



HONGKONG, BwerM, TrahGSkAl, SFaiMilemtl Biilaweni 
HetlHrtendfi, Anlllhe, United Slelai ewer seas high value 
Airmail; Bonus 16 unlived phanhyr! RjiFsaiai UKr®^, tsto- 
■rin L iIvm. Lilfi-jjnia pluji 2Q0 G cbpl A5drt'o n ^l high 
ialalog 3urpr«B-ddft^Kkil r^eadiMfid S3 66 Riga, 173 
Unden, NkddleicwwL Ws* York 



FREE Wo-iidwkte f^ket. Penny Appr^al^ F^oohligh., 
feK !77TJA. Pi.^ Rim; Wft 54965 



M DIFFERENT U-3- feetwetif 1 1951 and 1 939 - V ® Ed 

! Fteush, 423 Sltepem, lAanenald, Glus 44907. 



OLD U.S. stamps m appffbYaJ Sherman, Bom. 153S5E, 
PhiiBKloiphea. PA T9T11 



FREE! Surprise QgUeCikm with 3^®rov0^a: Sosiid. Boa 
750125. PslAiuffia. CA 94375 



OHE1 Two 1 Tiro! Cans Sr*^ Approx. Beg^iesa 
CeleJog. Ki&frter, 416* 52rid &i. s San Diego. CA 92105 



BARGAIN 1 DC World-Wide 5;a-nps 2S(. Qual4y It 

fl. RaiMif. Sex l*3 P Weift BfMKMd, MA 01 585 



FREE m CenaaMn etpniiK wrth apg5o«si request 6 riser's. 
P.D. DCd£ 531, San Mfrbrt, CMH^re.'u* 9440$ 



WSLD Wi^Se ijfiwTics mpi>nifld in tvw^ bn epprov^ it 
dhd up TRUST STAHP CDHPAHY, PC Bos 10C-P 
vameica. N.T 1 1435 



"INVERTED ERROR" + 100 DiHeru.nl United Suiea, 50^ 
with app^ieiH Liftay r P C. &pst 7085. Ssfcer Spring^ WD 
20907 



FREE 10(3 Diluent U.S., ifiprewals Bridrey, Bar 425P, 
MMMhbn,VAS1l9 



U.S. 5 CciTmetTiorauve plale PIdcks, or 30 pbmnwnpra- 
tiv« or 200 diftere^t used dcmiriflmwaiirves $1 .W Akhw 
ah, Gordon Dniaon, Bow 5flM h^Kpr nii. FL 34374 

FREE — 12 00 Colh^tion He^Lost ^ ? r p-ai& Galnt. 7lM 
&n<seentK. HMIoon. IL 



CANADA 2S Commemo/Hiiwes 10*. Canada Appmwal?, 
Hvtay Board men, Uhto Valky. Nnw York 14755 

Ovor 130 a,i 

Slandu.'O Galalog PrtC**l Mdn«y Dack ir NdE Delighted. 
Apprpvaia. Henrndre OT-<45. M-irb.o. N.HJH0S5 

ISRAEL IS Erf fsrerct TOcAfiprovilft, S&m ChazBn. 

Delray Beash, FI a?t&i 33444 

UNITED NATIONS 3 Complete Mu -1 Beta bfiiy 25« Pefflcw- 
alizedQuafTtyU.N .U.S.A Foreign Appro^te. DKCouTtewitii 
Pyrr^ases. Coewefta, POB i®9"M; L»k^ Piaoid, Flgridik 

33853 

IjODfl MIXED U S. S3 ® Ai*i'cvd i AlbUhna Afifies*dhei. 
Suppllea. Sh l*fey peder^n. Dept 101, Bu. 29337. Dallas 
Te^as 75229 

12 OLD Canadian slarepa Only $1 DQl Apprwate 
Cop>7phii Roy St-^romc. if72£T7. 

1® From 1® Gountrtet - 00. Approvals. Tayio^PAI^a. 

Bow tm. 

250 D4le?ent Wb^dwii S-lwnps 11.00 Wifr Approved 
ANP. to tEam Cupyfre. CA ^5Q1j 

DONEY STAMP KIT ■ »-»■ Include* Album. Stamps md 
iBKirer Slemp Cnntre. 3g1| #7, Ft^Eqgiga, Tqk.B 7515ft 

LIQUIDATING Tn^undcign Gy Act.i-nuliliCm ESa-gain 
LIqlL? Free AMkaJb, Maytrd, MA 01 754 

SEVEN Mint US P;atfr Blncka plua ^la-tic ation ihal tould. 
rTukeya^neh $1 DQ„ FBg,Bdx&ai7FM Leaerf^d __i^ j6»e- 

RUSSIA! 25 4feheran1 ft&mmeme plcteiaia etc! Only 25e! 
He^LrfSt approvals’ Starr.ps. &PK 7721-M. Rpry?. KV 59510 

FREE Hlualrried Cadadcf: U.S, Diaoourrt Ahhwwa, 
morel Global. Rr^ 74»-F4, Cfeympii, WA jMftQT 

FAHTABTIC Fim VaSiMbbeWoridwide MwUire. 11.00 ho 
Appr^i^4s SlempoR. R??i 760. OgctenShurg, New York. 

13689- 

SUPER OFFER 1® DIFFERENT U.S, I EARLY ISSUES! 
52CWL KY4C N. 513 f W Yj ^._Rjdg^ j ^Jj^?^ 

ICELAND coHection. 20 difteranl. 1*00. Apprwih. 
SMvIL Box 137». St- Paul. »1i3 



ATTHACTTYE wortriwme Sumps el Eneh &&*>, ftoii 
U5. Wllfe-a^. Wo M^I 5Sg 

FREE U.S Midi ptdounl i«r Ojeiplele Mini oppnjvp 15 
inr r J«;«d. Hikhfbrand &:i ■ 4957, SentA Clara. Cftiild^-fl 
95064 



COJ^S. TOKEHS r CURRENCY 



BUDGET ^Qfftd op-ns Wrii« Honelea CcKectiblw tPNAl. 
boi 130. -Plumifla, MB Canada RDJ IP9 



PHQTOi 4 PHOTO 5UPPUEJ 



FREE ^50 -Pf Kodsst ftim aty sire o-^ eip^wr^ 
rdvHihile wrc*l9: LdwiS Aawts*l» iox T3, Juntfl(ift r Artt. 7T749 

Firnwro^wAi^r^ ~ 



POEMS, Wanlfd Fn« H*COrdln^FubH«hhA^ 

Druadwny M-j-Wu PicxJ-Litiuns. BPW 743&PM, 5nt&aG\h, FL 
33575 



MUSFC VdSTRUCnOM A NSTRUMEMTS 



INTERNATIONAL VIOLM COMPANY. TunfrwPPd, tHh, 
varmshw. parts, aoc^spriesi, atnngs. cases, im^rtinwrie. 
bum Violin, gulfed feh*. CeWlrig- $1 M D^i IP. W 
Qtfmrdtvfr A^fr Bdhm'd'e MD 21215. 

jiCMOfOH&.NCW, U3£D. Etodnc. electronic Con«rti- 
naa. Butt on Bo-tces. wotMwre We boy. Sell, Trade, iwchanoo 
Credit C*rd? *r,r;ftpie(j C^l. Wrile Idr ijs'bthuroi. 
CA5TIGIJOHE ACCOR DtDN, 12844 E. 7 Mile, Delipd. Ml 
4520S. 313^527-1595, 1 -600-325- 1 532 
VlOUN. GUfTAft. e4c„ wnafclng rraterlata, eccftsspnea. 
booYs Gstaloq Si 00 lntamal»r«F LAithiem Supply, tor 

W397. Tulsa. GK UlM) 

"PLAT Cl liar Feat Any etyta. Wrirte, Gutter. Bn. 350. 

fc-wood. NJ.0M17 

ACOUSTIC drld ^lecinc g l liar, violin banjo and nandolih- 
part.6, Kfla and flnahlng auppliea Free ta teks®. Stewerc 

MacOonaid. PO Bo* 900&. Athens OH 45701 

ACCORDION Top BrandE. Co-'*bvoM, Buy Dined T^amen- 
flmrt &*^unip Tr«4ps [wpepi(K# Free br «hvm. PM. 
AcLurd onO-Hainn 16 Wifil l*h Slrwl. huw York NY 
liQOl i. Phbht 212-675-900.9. 

PIANOS. PLAYERS, PUHP ORGANS Rebuild and repair. 
Ciriediig u- -“How-To" book*. *2.00 (™ lunrieM^- YwW 
Vs^iem n. Ikew York 1385Q. 



SUTWPTOVEMENT 



HOW to A«dm&rtSft Artylhlng Y<w Wunt In Uln S*nd 
S’296 Today OiiafUw Rnes, 1 Rsmherl -“‘103, 
Baltimore. MD 21*34 



1 % POfULAfl MECHANICS • MARCH ^98? 



(Continued wi newl peva) 






















SELF IMmOVtMENT 

(CcntinuBd hwn preceding -page | 

HOfliV. Happiness find Health can be yours. For Infanne- 
Efon and Ci^eationna^esend $4.00 so: Goal Quasi, Sc* B27, 
Dept LBS. ftoma, nY 13*40 



SOJ^L-rriprDvcyriofiE Sects' 1 free CiUafogi! FMCN. £13 
Fairvsaw Terracfl. 0*66? 



IMPROVE YOUR Y3SIOW witlltful glasseh « tt>filai:l 
len^a. FrfeefaribfmaSi&n Pinnacle. bck suar-rass. McbHa, 
AL 36691 



EDUCATION & WSTRUCTlONS 



DETECTIVE Home Study Oourea Free &apei pin, certifi- 
cate. g.eal fiHute. Prptaraftrmi invssiigflic* School. Ocsi 
CP, P.0 Bom 41256. Lo* Angtm, CA 90041 



HAW>L£ YOUR OWN LEGAL AFF AIR& &e e Pare^l 
Awr edited AJttowwy leatruction. Horn? Slutfy F flJEE CAT* 
LOG. GaMhvn Crueer InMilteci. (Niw«r icco 

Mon, FL W27. L40J) m*2$22 



1ERNPAFER auiMBnc* i£2?i wilrtfel £»■ 

pagf estate^ rush $200 flo^arirh, 11 M2 ^ahg, 

LfMS Angoa^ 6W». I?13| 477*221-, 



RAMEStHESlA. Hadionie.fi and Bow^«kj Bewssa. Courses 
Bfld Equipment Electronic Hormjwp#lhy Equipment li^ 
l r .q|--nLj 7f ^tfplpgug Frrxi l^ir mii 1 3 ffollfi.!i-s| E -si $£11$ hid 
-ever 4l) yuflra. Brupfr Gapbn Laboratories,, Klghl -aid 
Dwiehill, S uiife* England Rill 7 70. TeHB25-7HEH. Fu 
0825-790097 Tele* 9S24G 



PARALEGAL GRACED CUHREULUK. A^r^ved ln- 
dgplh lra : rv.ra) tyy CMteapondaftfie BLAGKSTONE 
SCHOOL OF LAW : lOOyeart c! l^iJ IraJnlng Wme t& Tree 
cateJog PO. Eidni 790606 OfrpL 1 a M Dallas lefcfia 7537ft 



FREE TiJfc-H CAREER GLIDE. Earn ft*0 te Tn>hey With 
Sutcws Proven CefrespeHvSen&s tfceHoma Courses 
G P'a n ton Institute. 26 3A Adelaide Street. West Toronto. 
Canada M5H tY3 



MILS &UHIWMQ MAINTENANCE SCHOOL, 111#* 
AniipcN, 5 ijiS(j- 323, OWH'lflnd' FfirV., Kansas 6621 D 



PULL Y APPROVED UWVftft^fTY PEGHEISIP E«noniK*l 
home SSudy lor EadtfHpr'S, Pfi.D., FULL AP*- 

PROVT.D by Coli K urnia Siffile De^arlmefri cl EducaiiDn, 
p!fca*igiu r JM raLiity ft:ii A EAl£ tor independent study and lite 
experience credits (5. 100 welled students-. &0& lacufty) 
FREE INFOPIMATIGH-Richard Crws. M& (H*^v*rd), 
Preprint. CelyriitM! PlC^C Unjii^r^ity, BvG*ri*H}xY. 2£^3, 
141 h Third sirwrt. Sen, RUflOl. CA ^4$01 Toll Frfrfc 1*001 227- 
0?1fl;Ciiifbim4 (WOj 552-E522; dr 14151 45S-165D 



?VH£HAL SLHYhCL - ho™Lt«Sy - 4 mpnEh CEft-nfREB 
MORTUARY TIOWCMM prpgriK.Ti FUNERAL SERVICE 
tNWnJTW So-* 1164. Deflr'lifllei B4-ach, FL 33443. flO0-K3- 
«Z 



K A RECORDING ENGINFEH; Tr^in aJ hjnw High 
Payinp^lKCilwiifl- Qper^enS FREE IrtfiJaTnaiion. AUDIO 
INSTITUTE. 2H74 Union St Suite Z2L. Sen Fnancecc. CA 
94123 



UNJVERSFTY D6SREES By Niai' Accredileo Sactielors. 
Msalere PnO'B Fn» Fact* Raw&P^nd. Csrffierm,^PMl. hn:.: 
4T06fl6. Tulse. OK 74147 



EStEHCiOW AjmS Ppsr*CnKfel3l^ Awards in PhilnSdphy, 
Ail, Sconce, Botanic, hfodit’ir'n, Homeopathy, Hdd iihiCi 
rind gchrtHi 3Q Cunm&ular Inea i,aj4inaj1 $*> 30 refund- 
Rug/^r, 5 u^m?k College c H Taohoo^egy, KipNatd 
DanehilL Suwjc, England 



I.&CKCMDHING. Uniwir^: SihOal Ol Maato. 

Clnrrnr.pnniJincH add SfiOp TraifeP^. 60 r 214552PM 
Eaoramenlo, CA S&321 



BECOME A Perategel i^inh Anoen^. OutFi^njitto 
Home Sludy Program. *rw CUslog The School u* 
Parfllf^il SCodif4 606a Rdiwiic.: Ruud Susie 31 IB Dept 
LC127. AUarfna GecwgftB 3G32B. 1 -mu* 223-4*42. 



MONEY For Cc>l^: ^cholarahipa, Giants aed Loa n &' 1- 



All fOBRiQGE soh!;-i»re bridge game. Tiuo!tes, n rt ; d-vea 
yovi ganw. RcgirmL-rK *.dvariL>_Hj hrth. DelaJlE and Oder 
info Fifes Michaelt Galtaty €319 Queen Annea. PO. ERkk 

17?1 is, Tsaado On® *361 J- Cmfi 



BECOME A REAL ESTATE APPRAISE FL FREE INFORM A- 
HO«, 1-B00-2EI-4643 DEFT. FI Cl 27- 



MILLhifi dilution 1 EditCal^o^Dl subje±S±i= J/udicifte, in- 
H'zr-\n\<:r,\j- -si-x^logy' F 1 L*e ^luawtle catalog ! AddrSC-rr 
ThmnpaOn. BOr lOStPAM, BlaCK M&untfiln. N.C. 



NQWflESlDENT LINIVEHSTTY DEOREEfi. Bachelor s. Mas- 
ter's. Doe1«atea, Aoc^edited. Ineap-eca-M*. real, -CnKhi M* 
e*pef temoe. F»w BUrteen paigc boc^Nt. Or. Blm- 

7DT^107. Berkley. CA *4707. 



EAPH hnm«Afltrtv. Etecome A Cert4»d Pkflntwrl Train m 
Home! *-«K*24^4a3 



LEARN HunicwpadiiL- M Ktne or Naiuropalh> rtom 
InsKnars&calb Acoiedi^eJ School, lo Ptotesanna^ Qij»om& 
siandard .Cfihfr 1 soursea Dleleuda Badionfca. ^la&iishpd- 
1361 Frcspecius Fnre (apnnf-l 2 Uoiara'si BRAHTFfiDGE 
EQfiEST SCHOOL. Hlghf^efcS. Oanefi^l. Simea. England 
RH17TEX Telm fc246.F«1 «a5-79WS7. W 062Er7M2i4. 



MONEV iop C* IMg# r«e pSi-A POE 4062, 

JohnaDon Cfly, Ten-nessw 3F5Q2 



SCHOOLS 



HJOR SCHOOL AT HOME, *W CLASSES. Lo^ monthly 
Piyymi^s iodeiniDtiDn free Our S^diyear Cell 1-8®*238- 
&ea>gr Mila Afn^cCAn School, tfcp* #345, 95flE- 5ft|h St., 
ChiOftgd, II 60637 



BASIC tnve^tigaiign Tracing dgmur Study Wrilp: Linn 
Irt-^bfiLMiOn AoAd^my, 31*1 Sh^k^ipflei'e Rd. 3*t&!i<HWi. 
PA 16017. i21 5) *Sft-2537 



■LEARN CLOCK REPAIR - Earn big ihorMy. *nrkaJ hnr™, 
beyour om-tl b04A Fcrd«fcla $end$2.0Q (fipphed to buflicnl 
10 NATIONAL CLOCKMAKERS INSTITUTE, P C. BOX. 449. 
Le*lalown, PA !7D*4.t£yi\M ap|wgr#sd the PennsylyaftiH 
Ueparne^-I o H Education. 



EMPLOTMENT WPORMATX5N 



JOBS! Federal, Stale an<? PuNic. All Dccupaliona" All 
Slalte. now hiring Erefb^rtalign SS 00 NiligfiwkJfl 
Emplgynwit, &SG7. C^lrpl, IN 47HP 



FB EE I 'POSTAL JOGS: SECRETS FOR flETTWG HIRED 
. . . FASTI" Himg. Eav S0203. Lafayette. LA TtfiOft 



AUSTR ALJAN OPPDRTUNmESI Ineermal^OnC^^liY. 
Ettngtatlon, EmplOYmem %t DO. Masacor-A Bcu? 7367, &?h»f 
Spring, m %Mt 

BE A VJ OH YJ. earn $24,00kr$72,5OCF E*perienoe 
wteceMa ry Free 24-hour r^oordfttf me^wge nn^gl* hot* 
Call TodafF 01 312^1*4510 Eit. 11# 



WELDING JOBS (1140 Ip 616 W Gnrrd ^ 03 ^ 
infiwi^lor'i. MTC omerpririe. 5 J.le 15d. 4344 5. Afdftflf Avk 
Chcegc, 111. E0&32 



JOBS, Tug^, Ship?, Rn*tbO*l*. Oilrigs 

Wofrwn - Mtfn.Wark month - HDmsrr&arelh. USA * 
Inrcamallon $3.00- Madina Employment B207, Central, sn 
471 10. 



INTE RVIEWS . . . Hdw lo gel them.! ' Free iota Inbw^ewa. 
"(M-T9 uuwe N E AJbuqu^L*. NM 67111 



EMPLOYMENT WWTED 



GOVERNMENT JdtS | S&,«ja-^7?.&H3 Nim- Hiring, E*Ofll- 
lent Bwiefrti, Cell 1-312-74^-1 142 E*t. J-71S3 



KELP WWTtD 



BE ON T.Vl Many neecteb lur MHmmercKila C«ili^ mlo- 
(i] «WS6T-60» iici. TY-™e4 



OVERSEAS ..*25,000 ■ (75JD00 + . Free Report! 

Employment &oj( SS760-AO, Indienabd^e, IN 4B210 



AUSTAAUA WANTS VOUI Rig P*y! Tran^^l ^iw 
£mplgynii?nl H^MjSa^k— -Sa-Oft Internal ;:>^ai 3<?x 19107- 
AD Wi^ir^ltM. DC 20C36 



OVERSEAS. TO SI 0OC Da -L F tee List Zinopo, & 0 * 1 31 10 
Las Vegas NV6B112 

OVERSEAS EMPLOYMENT 1 Many High Income Opportu- 
^ibwAnq Counlixe*. Free Repeal. Oversee*. Pep* T4. Bdi 
7567, Slher Spnngi. MR M07 



AUSTRALIAN JOBS1 Thcuaanofl^ Paio Trsnaponetionr 
Oompamee bsi#d r InPenwvtion . mom! $4- Gr&y s 

S*S Wvilingbon Dflin 3HNfE, Chi^gfe *667 



JOBS! Slg.ow - S56 WO Techiuldana, c-Naric*: sni^ 
muugemeAl. Yoirfareij. FREf flEFOfTtEHi^etfi^i. Be* 643. 
PSHomuih, Oft 9737D 



J=Oft INVENTORS 



PATENT AND DEVELOP Your hwvm .on 
Petenl Agent mti [mrwti Engineer Send 

lor FREE PATENT INFORMATION Ewflt* Inye^ldf Should 
Hwa, fticnard L Milter, 12 PaHteice Dnvs, Suifir M, Di* 
Hll^, tfY 1 1?4# CM! 4&^4343 



FREE I Sor invert ora' No charge ter protection fc«nns 
of conaultatipn Ariiitatod iFiwnrffns F^KSition, 5130-M 
Co^ado Springs, COIfimo. Toll Pm 1-«&52!L 

SflM 



REGISTERED PATENT ATTORNEY Waghl^ion. D.C 
Suburb. Oenatd A Kefltestrir*gf, 414 Hong^ord DHwp, 
Hwhviite. MirABfid 7O&50 



PATENT TT EDDNOMICALLYI Free detei^ Lioenaed 
y.inix IBifi RJilf AiftOtiaififl 2006 Formulae, F. Lhme-ryf, 
VA2S229 



HVENTORG! Can y^u patent and prfeiit from yaw idea 7 
Dili or #r'i& lor yduf Ubv ^Tofef^Klon cao^4§e. Ovei a 
dnd a el eemce. AMERICAN INVENTORS 

CDRPORARON. K 0re#d StteeL Depl hM. Wesllteid, 
ManaehuaMts 0 ' 065. i -EOD-33e-5t!>b lo Massacnusehs. or 
Canada «UM41Jl S6^3?S3 



INVENTIONS duvckip^, m^rHe^Ef Fre* ?rV 

Igrmilfifm Nation^ Iflr^ntqni Cdnigli*ft5J, B&i: 5S3- East 
Nbrthptprt, NY 11731 



IDEAS, j^nstemt, technology wpmed' 6o*iSl^y pitsenta- 
liOrL-WlMtal eKpbamon 1-BDG-2S3-IDEA. I5C-FM. 503 
Liierty. Pittsburgh. PA 15222 



PATENT «wch« for S*M ACCUSEARCN 



UAFtNET lnv^licnSy(W!ns*l- Elinwrrate mjddK^miHi. -naar- 
iinl-nod 1 AlteunfiUiffi- -ManciaiiTi j Nnw!.li?l!i! - RS, ftTftfip, Twin 
FilfeS. ID *301 



PiVENTORSI InnoyateHai Fatenleea! Exhibit a: naflional 
mwnllon ahme l -SQD-727-tDEA, Oept. 4flt) lNP€>c-4&a TO< 
5mi1ha»td Pittsbufflh. FA 15222 



NONPROFIT imflflrtof Orgaousiion often FflEE p 4 cKgt. 
ConacT Minnawla Inwtons Congress end Rewurt^ Cwl- 
ter. PO. BO* 71C. Redwood Fftllt, hMI 56383- »7«7-JM4. 
:?nd Annua' Coftgriesa June 911, IBBft 

INVENTORS: Flee InSermatjOh an ottef ^ your iiwenbon 
lo- hi ? hessle ■ Sales Oorporaliork C-d-Fi. Fremont Ohio 
4342ft 



I LEARNED THE HARD WAY, Hew to rmt&Brmvd* 
protect id Mi. inmentions lor two yea^ and etfte^ish «« 
cteeiew ort Wrrct^tia*} bden parenting. DeteilF (IfflO- 
Cunnlnghnn. 6 ^m #06- Soldolnfl AljLHi:^ 



WVENTIONS kfUANTED 



W-VENT1DN MARKETING. FflEE INFORMATION HF.FHE- 
SfnTinG MANufACTUflEftS, Fitetert. IT fuflon, SK>. 
Fininnal Durtrid. Nfew Vgrt:. MY 10E38 



KVEHTOFtK HAVE AN IDEA? DonT kAOw wt\l! «d do? 
Cnl Alii tor ires intorcnMIan lift Toll Free . c U S and Canada 
1-BO0-225-5K1O 



INVINTDRS^ IT yr?u have an inwruiso^ tor sate o* license 
write for Tnw booktet Explaining how m C*ft ypu. 
Kv$*$*t 5-jIu-S COrfr., C-5-IW, FrvinunL. Ohld 43420 

INVENTORS : WHY PAY BK (It to nthem when you can 
e^ioie your invenilen. Free mto^ntator hit. CaL 3F5 
<50B1- 664-2705 24 JVOL^S daily 

IHvENt-OREi idea Sesr^h being condudauS by &C bswi 
iFm Cut*' APK i-609^a®-40K «K1 m 



REAL ETWTT 4 FARMS 



GOVERNMENT HOMES Irdm SI ijU ru^dirl. DellnqUNt tfiJt 
prepeHy Re^ceseflslans. Cft'l 1H B0S-6B 7-6O0O EaI. GH- 
20C24 ter current rape list. 



SEAL ESTATE FOR. SALE . Hurting A Ltning retreats, 
like £ river canips all types oP wilderneu prcfsertie^ Call 
or wrfte ter ooi NEW FREE CATALOG sTiwca&.ng ittetk 
eand* os aeai calate yjUum nai^w.clis 1 URTT^Ti NATIONAL 
HEAL ESTATE. 470&4HJS P^l^wpw. Kart*** CHy. MO 54112. 
PL. fell Free. 140&ftgg^02Q. 



MOffTHERN DANOl&ID^O ACRES, Beautjte! Northwwt 
toi es-i end la^e courtrY- Hunt.nft. lidikig,. ran -eshc t nsUte- 
ment. Hundte^S e?l parcels Ea^y lerm&. FREE iwochuiis. 
photos STOMAL ASSOCIATED PflOPEFTRES. 11H-ME 
Snemten. OoiHjr d'Ate*^ WMic 93014. l3O0|- WM41S1. 



FREE CATALCX^ 5- FLORIDA, GEORGIA Hfe?nfiL Land, 
Business Please $peofly bta'e ^ropetly Fretemad. 
COUKffiV NETwOflK. BgnOdAPM. Uainuaviile, MO 
4632 (417)679^4632 



CALEFOfttNA. Lata. Acteoge S40 Ocwh. MomlViPy. Bex 

352t1. Los AnpBtes. 50O3S. 



ABANDONED PROPERTY HTORUATIDN $100 
Ridgrhiven, POB M-P, Gten Ellen, CA 95442 



WEST TEXAS SSAurrhil 1.4 Aer* LbHOnly S9&5.0PSJS.Q& 
xir^nlPily Free Ihfprmal^r Bun City, £233 N Pnsd'iis, El 
PUfe, TH 795X1. (915} 565-1429. 

REPOSSESSED Mbratod I t-cn Gnv'E filin'! $1 CO plun rfe 
puir^l4i:ni NHlibnwvJpd^ Mm lu dfdperttefi 216-453^3003. 
EM. HB226 



SAVE TENS OF THOUSANDS Of DOLLARS ON YOUR 
MORTGAGE. FREE Dma.i? Ddlens Stnk. fa* 684. 
WkwwT. H J, 3^SG1 



FORTUNES m«ffl In finding w^i timng gdd ih&liJPflfi. Fima 
irrfd^mfilten, V.E. Bdi «S!K, Ctev*i*n<L Ohig 44t4j 



POPULAR MECHANICS * MWiCH IHfl IS? 



























COVaWMEWTLWM 



W£lWEW-OgT. 



GOVERNMENT LAND OPEN TO CLAW. » bo 40 acre 
-B*ei|»bl& fo? I5C- BOutmfrwfri in Al»m Afire* 1 
ns. ArMn^, CHIfornj*, FkH^*. 

4^ M^Afeippi. MnnW*. *fcpvft£fc N«w Lknipp. Oregon. 
U+Ah, Wyomiftfl Fpt rnAp$, filke$ 

Sot ma telephone helpline -send $30, or lot mstm inlamta- 
lion tend 53. Pu r J £ Lands Tula, Bo* 2062-*, Grass Ve le> 
GaUrftma &5IMS 



MPORT-tMPOfrf 



HDMG KONG, TAIWAN BARGAINS Smteel CanracLa. 
write. EGAM. P.Ol So* 1B1 1, Eau ClflWB, W1 54702-1311 



BUY n WHOLESALE 



WATCH REPLICAS! LCwCi' PriLiri ' Warranty' Geldpteted ' 
E jshlI weight! Coll HOdi 96T2UDA 



SELT& BikKIps. Key Tags, Het Tki, .Nnwfiry Mare 
Corose** fenfr riv ProNfe Gbmpieie n-i 

Up Cdi>r CdErtl^j $1M ijt-turVJdDlel Arittei. Bu? 3053- 
PMR. Norm RroMldaraa, ftl 02&1* 



WORLDWIDE BAHGAJHS Hhpdtb - DnpMp - Ctei«- 
nui - Rutpius - r ■ sebi es - (Stomped Erh-eicce:. Ma/neet. 
Bo* iTlTPH.HigMflnd Md 4£32f 



VACUUM CLEANUP ’Discount PrloB" Me* RfifrOwiw 
$499.95^ Kifty; Filter Chrism*. P&tfKdionHL, RbyJl. OteClt. 
Deoils A&C Vacuum Warehouse. B726 Bumel-PM. 
Auslin. TX 73?S7 



CLKeOut Jewel fy & Cre^t Swsffll®* iCaiateg 25*a, 
Rouisele, 10M«1 Dow. Arispgloo. ^4A t^rM.rtW 



ClOSEOUTSt CH*»unrt*i &cfo* Wtigteral Fiwbiwl 
ktfprmallgrvstoiTip- DOR. to TPd^K, FpndMN, Michigan 
4*220 



404,000 BMQAfftS BelCte WigJwrfr M**y Fw! kiquh 
d*tens, . GtSteePUfo . . .fob UMs $rog*o Siurspl^fe. Free 
DpI.iiK fljirgainhunk:rn Cpi^-IUhnidS, Bar I4D9-A Holland, 
WilN gfln 4342? 



&HW MONEY filing Ggld md cwfipme jewrelry, rings. 
wMchcr, Buy DlrfitL 130f4 Bfflew Rfrliil Cstiksg $1 JOG. 
Arika -PM 30 GreenwrOh Are , Warwick. Fit D 2Sft3 



SAVE SKJOQQ nyflar fiuyi^Wftotosate liuriruchHu plus 
Ekst d orer 100 wflvblessle Sealers Send $1.00 RG 
Enrfeerpnwa. Rok Nil. Florence. Oft 



FREE INFOflMATlONilP tiveryWuog Be&er* Whg[«Hl4i 
Import. -07^9 LaM^tdaiB, Kansas Gay. MO S4i3? 



■LATEST IMPOST BUYING OitfECtOftlES: Taiwan $11 J®. 
Phlllq?p rre $13®. Fkn^ Kunp S1 1.00. BE VANS. 9 Kiri-j 
^idia i Cl., BalUrmra, MD 11^7 



CAP STEREO'S Eitipal^fs, Woof- 

ers, Tweelers, CS R#dlo r Pads/ C)elecidra Mik+i M^. 
Catalog Si GO RD IC-fti 30ft. Ysj^Mown. nj 

mm |ft09i 9S9-1950 



5H.DH HONE VU AKERS PhOtO^dphed! Free CaialugS. 
Bait laeSfl-M, San ARvlontc, Te^as 7B21B-0E2B 



ADVERTHMG AGENCIES, AOV- SER, 
MAMJNG mrs 



HEW ACTIVE HAMES1 MIKED STATES l IMMEDIATE 
SHIPHSfTt Adtiosire Latws HOTUHC Op^rt^iy Swfc- 
ens TOSlft; 50&S1S: 1000*$^ (j™mEAMn,ftwttr B2, 
!:.hr-ilr/ !T> Vir..i WC ArnF, . 1^00^92-3568. 



HEW NAMES BAILY! Fjn*tOrttfJ ’TfllPLED FHEE! SAME- 
DAY SHIPMENT! Adr.es.ye IdMl i Ea^if opportunity ssok- 

ens.asosa SOft^M; i. 0 n«»; }.«»»: &0WI75; lft 0 »- 

S139, L-tST-MASTERS, Bfix 75O-0H, Wantagh, HT 11730. 
YbaMCiTOD ^rdFi^ §Dfr35!S«M 



BUUNES1 SillVICES 



INCOflPOflATEwlShoutJega! fee®! Free booWe-ltalta how. 
tnc&niea. romme. Call Hairerd 8ys.*T^j?a S^ryicfe nc« SOCh 
WCO flP 



miSITING 



BEAUTIFLIL EM&0$SEO BUSINESS CARDS 1-C«Or 
tl* 9* e»r 1000. ? C^ 134 95 pftT 1 0DD Ftee Sar^rtfci Pm- 
Paid Delivery. MARK It WRITE. 636? Stale Road, 
P^ld^Bhid, PA 1S13E FAX h. l4l 5^44463 



PftfiTWG PRESSES. ItWER HAMP 
OtTTFfTS 



MAKE RUBBER STAMPS, rt^ly Prpf^blfr Free DWfels. 
Stamper, P.O. Bus Turfipa. FL 33fi?? 



TYPE Fonlm. H«n<f Pruning. Prf^is. FM Stopi 
Supplwt. 12ft S3-QG' P*ducnble fiRS! Mtifef. A«nfr 

type, 1120 N. CK:.tag&. 60672 



TYPE pfwrtffig Catalog il oOWMductlii^fl Isl o^der 
Gumm City Type. R D 3> 6 ok 134, Hon^rook, PA 1&344 



BARCG Typn F^ndiH^ Typ<j and Rutsbnr Stamps cat# 1 
inns s?w rttuOdlfcM an rnw ort^f. P.O. Be*. 1011. 
eanMfwill#, 601 06 



TOtAl address printed on gymnutri ind seat sslds lM»is 

Set 5ASE Igrwulir. ftirMnT Mailbox. Chpt PM. ISOO 

flDtarl HBrdemar Rd P2K W nlerYilli? GA 3M43 



MAKE rnbfe#* tlampi— feu j^rot^a. Complete eupply and 
Bqjji'pnrfifif salalop. Si d^duolt&se win ©rdef Slar Slarnp 
Syppiy. 17» IL UareMM. Omwbp 60^^ 



PfUHTMG PnDswfs. n rjw md u nxd supply. LiM iljQO 
T^mdaygln Print*f* Sypp^'. Mechsftkeburig, F^Wnp. 170$$ 



PR1VT1MG SUPPUES 



SAVE mpil^y pn Iks' printing^ ?4 bfiaff 3d*pr™mt! Spnp F*r 
FREE PVUCELJST. Budget |BB>, 1 830 WHt JeHe^fedrl, 
5priHig1itfld. IL €27^ 



CKJ*CK &>p¥ Prtnsinfl- low Prinre- Wrsls SNrhonwitfe. 6 1 4 

Mr.rih Mum. Bln^rringlcm UllhpiR ftlTO? 



SWISS irn^ iypf 4ni*w 1 J Igpl* m piw. svm$ tft plMP 
$1® shipping & handling Andteff-O. fl Ripk?y. Toronto, 
tinadA M65 stfffl* 



QOOCSy MWOEL OLD GOLD; 

JEWELRY 



HIGHEST CASH lor Gold, Jewelry. Gold Testfi RirgB. 
Diamond*, Watche* Stlwr. Puilnum. Ma.i Artel® Today, 
Fres gi#l with Ini wmabon Chicago Gpld & PrschKfipMptidF;, 
to South Oept 7M. Chicago. SG6P9= 



DIGITAL wsricrn with #eeirC3r-t i_i§aret1e lighler $19.36 
Gejrpfr Brooks. 401 Num^ Bread 5lree; Suite 31Q. 
PKiiddelphia. PA 1 91Gfl 



CLOCKWORKS. ^™fekjck blanks, ror^hnunri ftgpplin-s. 
bo 1 1 Jxjckvrs, cuL Zl&rtbi. rtfi. WhdefiSJt iilsfcg 26c Elo.RiLe 
Dorp.. 606 ij ? TOtn- Street. WheetlAwf Wyoming S^Oi 



TAKE NO CHANCES- OhJ whh dri®S. moS ^Ii4bl* firm 
in glfj gold 1 btJ5*T^j5 Eatihl^pd in 1334 Wp? ferny GOW. 
&dw^r 3 P^linym. fhim#™*!, Higiwrft C^ 4 h Fjis* InlpmnA 
tiun A™ Indusl r w 29-A Cisl MidlsOh. Chn.-agn 6060? 



OrHARTJ CLOCKWORKS, ACCESSORIES. $2 Caraloq 
rely ndabls ferafl order instrument Se^caB JPMJ. 433 Spun* 
Arch. JkrieniltaL Wl 6364S [ttft) J1W59B 



GOLD 



GOLD. 34W, PlMiiium! Laie&L Cloamg P^h 1 (Sift) 634- 
O&Aft, ReitCv'CPsd iubs&s^b. 



TREASURE— Locate- porter m-le atwav with uhra 
3fln*iHve fpp^pr- ■fero^hyrt fr«. RiiSdarch PFOdufetS. 0d± 
270270-AMC, Tthr^ift. Ffe>^a S365S 



FIND Old Coins. Jewelry. Gc« Ntr^aefs. Maw p«ioni»d 
RevoluHonaifv O^kpb. Fra® Cairalog Gprdlnflr Electronics, 
3li$1W N 35th Am , Sej»A K, PtetaniS., AZ 65€1 7 




LEARN CREDIT REPAIR? Saw -r daily U*m how. He 
irwa^ment Adn^rtco. ftoif GrffJnai. Lc^»lb.tu ?0K4 



PLAflTERCFUFf ProfiMhle Home Busifiess 3000 
Molds Available. Delaiis Lyn^etle. 62SIC Memp^rk, 
Ma^ior. OWo 44®& 



FT. SAHTH Aifctron SoNwl, R SmHh, Ark. 7^D3 
Rwsffepnt A Kiwns study, v^ran Apprawa^a 



TREE Information &Urtiir A .KICcfnjL.".j Rehuildntg. 
422 GSymbuf, TH 37665 



FREE Hr-oCNtrfty Repair Air ReM-pfr^lMft, 

Gas Healing. ?ull IrHlrucUovn Dooico. Inc . UZ52 
Soorntgr*' Dallas TX 



RECORDED laieph^e messages earn- inrenfc-r $96K 
m ually! LEARN AMAltfKl SECRET: |l02l Efr4m r ext. 77 



REPAIR Iwnmwen lhnuaandi flff pdrli and DiOiE whole- 
sale list 50t E.1 teanWA PM, PO tMw V. Fiorl Jecv^ MY 
15771 



MAKE fATRA MONEY DURINft VQUR SPARE THUEI Lam 

wrtUy eDmre-.^iphS jhOwirtg Pur^ictrL-^i Ir-n^ajrf Catendiw, 
Penir snd- diner Popular Advtrl Ling G.lls Prurrpl. pnrKinjI 
StfYifi# tr&ffli AAA-1 fans. Our ft®h yfeir Mp fl^prrwinrjn 
necessary. No Inrestmimi or Colleetiam. Set ypur own 
howa. J-uJ Time -Potential Write ip. Ke n -’ Peski NEWTON 
MANUFACTURING COMPANY. Dept. hRmCS. hewion. Iowa 
S020S 

MAfW-TACTUflf ft oa afforpetiie csllulsr letevi^wyies |$335i 
saic^iyi- TROi. Box, SS3&7. Kenneih Crrty, FlortSia 

33705. 



COMPUT¥fHZ£C YEHCUUtA MOTION LOGGER. Sett to 

IteMj, trutAfr*. tie. Dasrils JU& LPgA,.Uai«c. PO Ba?t 
26711, Rertiesfcsr, NY 14626 



FflEE, Esunplir MiJiH^kj-Ptyiahing Clo^. Cleans and Polish- 
es- ANY &udfccfli. Oynam^ei demonsJiriflor jfoia RfiS. 
Ckpt.PW. illIWMhingKjn.St Louie, MQS3103 01*1 241- 
A464 



AGOmWAMlED 



MAKE *M0 MONTHLY $pm Timo R:g CrjnrnifMiOna 
Fa'd Dally. No Age Limit free Shoe OHiri, Plus as% dkcou^l 
C^joo'-i HancwK Shoe. &ept. 4007, Handrer, PA 17331. 



BUSWSSOPPORTINTES 



WWRT-lrxpiMt opportunrty, proiHsble wckfKi-wllifl-, mill 
^rd^ tvysufi^si tr^Kii NTms without eiprtel Wb ship pis^ f&r 
ftp riflA rMartifiaUDn f apcriKnpp uivfi^cESWD F 1 ™? Report 
MBflinger. Dept C?704, WOudlm u rtdlfl. C^iltnY.S 91367 



GOOD -.-fiorrty weekly. P^K:frMing resd Oppsrtun ly D^k 
6i&4a-x, CorM Springs, Florida 33075 



EARN UP To i2fiO.«W oi mow y^shYl Free tteterts Maw: 
ACHIEVERS NtCHE Oetf F^43^9. 276 Sac^t Slnnl, 
js^ey City. NJ. C730? 



SECRET RATINGS a t 1000 Oppii-rl^r -ly Ads' Wn knnw 
which FEW dart make you RICH! Frw? infonmanon 
Moneywfrll, &ex 2676 No Baftytan. NY 11703 

PlCREASE Your income! Arrange Icatts, liA%ei, olhe# 
PirisnciMnsA-icetinPougii natemaide tefsterneNyorK. fresti- 
giggs mo nay tosine»». lull^THR-time Tgp ConHniwkms, 
tcxnpliiie Iri '■rsr g conin jc: Jt auppnri DaipJIs fey 

Bieolraort mail! PF* EIok 69? p, Dana Ferint, CA 92629. f7t4(i 
?MHWS X HfrP. 

-JUNKED T4RES"! Si 00 Ffotind7 Send Mwnp Le V*eyv 

Founts. H 3243ft 



(225 DAILY -CHROME PLATING" A*ifo Utflmy- 

cttfBL irHMpanajre.eaiy, (Fmet inte^mMion: Chroma* Fludm# 
BOX 2255 Waldorf. MuylHd w 



(18W FROM SIC WOOD! Detail plus sa-viple $5 - Sanc- 
tion GusHinteed Afcref*. &o* 640-Pf. AteKandhe Say. NT. 
13507 



CLIP nowspape* ilehrB— $2 - |25 EACH 1 !! FHEE HAfxMl! 
Cfcppmg^0. box 61 (XL Pompano, Fl 33Ma 



GET Rich ps mfiiki*dpr r fl *iw* you hm* slep by slep. Fre*t 
<MMii ow Pufeteabigfti. 1470Q Gr*ntfa Wpm AppM 
VU kf> MM 55124 



1200 - 1500 week^— AT HOME I! no gimmicks - Deiails 
FREE*! Hameworkera-6 tte« 6a667t. Margsite. FL 33063 



$34,006 IH BACKYARD? Growing pi?* ^p^ialty |?lpn1n. 
Star* wltts $60. Free iiHOrn-aUOn GrCwf^a. Bdx 93A-PM, 
Ffiday Harbor, W A 93250 



125.000 LOANS INTEREST FflfEEM 5ecre1 FadaraS law 
WIPES OUT 0€BTSI: DgLpiSB FfflEf II Moni!ywise^. Pos 
3366T9. VlftTfate. FL^063 



YOldft own Business foe SM. lAslimsied income, part/ 
luh'irm No PtvdMrt^uulP^BoakAivping fcfomfeyOhec*. 
Wrilq: F.A. Wfei^s. 36G Filigt^sAd DHre. Ck»f4 r ? Middtpfown. 
li.Y. 0040 

DWHN TOUR OWN mailondar busmeu. Free Delaile, 

tier ir-co. LMii 600. Hrun^wiG*. Mfiine 040ii 



GET FHCHI1 5«cirU law .smashes dfltdf:- * -h^:n^ G«hv 
CtediU FHEE wport'rviteallhKityBv Boy kk*. Faftipatvo, PL 
33063 



PROFITABLE Gold Foil Printer Raiwmilu re btfsin^s 
tjrds. periilL rttalChn-t T pm Jeldib Gold. P.O. BOY 
249e^CO, Tampa, Fl 33623 



VINYL'S *terpi lhtf i®e Prgffl siwme Iry r eL«tJ. *felin- 

inh, rrscolbr lurnilurn Guick cany Two srral I J20 |obs 1 day 
«&m yfei $1,000 a monih. Hcotb£. thfh .o mcea, rBsLauranti 
unlkniied cusiomere. Start ea^mp arier a days p F aol<ce 
Details hee wP. Montrose:. Ch»csH?P 

SCREEN PRINT T-BHtfTTft Irw-peneive Fn^Oetaife. 
T P^hor, PjO- BOk 23R91^GCh Tamp*, FL 33623 
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business owmTuimm 

BUMPER 5 TFCKER f J nn h E r Cheap. Sim pIf P cratf i-ree 
De*aela. Bumper, POB 222 SllGC|. Tampa FL 3 S 0 H 



RtCVClE METALS. MO. NOT BEER CANS! Easy $*53 
weekly* Free in<prrreaticin. R^cy^ly* 1?14 FimMin. 

IN 37Wfri2H 



HYORAUUC JACK REPAiB MANUAL, CATALOG JH3 jW, 
HYDRAULIC PARTS SUPPLY BOX i-15.7, BROWHSvKlE. 
TUCAS 7WMM 1ST 



RtANG Tunmfl quicks teamed wish r-^me study courses 
Orp^me gr*nlpd. Amrn^n Tuning $ch<wi, 1W0 T^lfflr 
&nvs. Moipa» Hill. CJM. 95037 



5*0,000 ON ACFIE^ ^ydr-dponi^, - ineNpenaiw* 
pr.Kljqai 1 Fre« i^prmatiqn Uppin 5 . Bom 1214. 
F/#nkiin, TN JT^IJI* 



LEARN Senwmg Machine RepauwKf Map Women, 

Lirerftn* PtelitE, Gnas^m Ccwasponddrote SctaBi. Bd* 
5104, Spumcirr. io** 5-iSOS 



PREPARE Tu ftaturrrs tern Feei. f&gmhed worts, 
Tn^i at Kern# Accredited Fv&gram Naflionai "ax Training 
ScfewL Monwy. 2CW. Nw York Iffii? 



EKTftA INCOME Assemble producte at home. NoesijMn- 
enc# felaite 1 -9 a3-^*5-EN?l E^t 686 



ASSEMBLE PRSJDUCT5 At HOME. Mflhy oppOffePilteS 
payYKj High Weekly- Prallli p^Menfliy available wdfKVjt 
Invwlment. Wnte. E^mesaes. 92B Brighten 11th, 
BnDOtllynL fliew YorH 1 1 235 



make balloon animals, i *og weekends* free 5aw- 

PlES USTRlJCTiONS: Funnyman s-PM* 3. Bex SW. 

AkMgndria Bay Nw* Ygric 1SMI 



HS.flW MONTHLY Taking Photographs a\ Hcum! Call 
race rdetf message -iSMt G?4-fti56 



MAKE YOUR DREAM COME TRUE. EARN S5O.O0O YE AR- 
Lt REPAYING SMALL CRACKS IN WINDSHIELDS NOT 
REPLACING THEM CALL TOLL FREE 1-W0-E26-65 23 DR 
WHIE: THE GLASS MECHANIC INC . 10170 NW Atm ST., 
SUNRISE. FL 33M1 



14*9*7 HONG KONCPTAfWAN Producla Cheap Small 
lots Some riampliss Irw Hprtwf. Bo* ITiSPMl. Yuba 
City. CA 95 W 



RECONDITION BATTEN® SI Easily Earn, Hundreds 
W*s?% Untold Secte(s- F w intormmidn Battery QuftH. 
Boa H*kory, «C 



CONCRETE Bi&c* Mathaiea Catato^Ssm Route One. 
Box 3F*&. Rap*d Crty. Soulh Oakola 51 702-37*0 



11.000 WEEKLY AIR TOOL REPAIRING. =*s1rii thdm 
Farts and Tonis Wftoles&fe, Free Delays Boa 53$. WichiLa 
FaJ*S, TX 763Q4 



GET ifflfr ine rYrf/ii unique printing ibu iirtfcsi. in Ihrt wcrilri. 
Sled from your home on aluKortsan mne Oasis Prim in Full 
to(ori>npiip*i.1iPrics. me tel**., acrylics. mytam etc. Call toll 
trot*. Eqii Inc.. fl|. 4. Tymcr 

P\if» M.nni: Q4SS^ A$k J^hnSullmui about <xif fie«- 
Trip. 

tlJWG WEEKLY!! MJUUNG FROM HOME! Immediate 
opportunity! MO Obligalkirt! MLG. Bus 355^FM, D:int:ury. QT 
«ft13 



SCOW'S POSSIBLE. ffitlL Stansp&d enwiope Progress, 
Bom KiM. Los Ang»!e*. CA 90&93 



BM.Oft Fr*m S^fUJr® Foot Plyw£H?d Os^iW^rfl 

RaveMing PrggS SNFaT iPi^unrinLte;. Woodwin, 

bndgewaiei Mass ti(Z324-?299 

ASSEMBLE Eteclnonic parte We Bupphrcomponenlsand 
milrudions, «c> eoc penman oe Wrtte. Soulhtecb Efeciroflics 
Buk 2 S 2 I 7 -P, K«t 1 i^h City. FL 33 T 09 . 



LEARN Gold SdMB-; Pi^mum Scrap Recycling Busifl&ss. 
Free ^ffffinaiKjn Recycling, Bo^ M£1SP. Ra^o NYSaSHJ- 
1^6 



ALUMINUM SCRAP - Ri^t^ YOurtMl MAKEUP S25.6(J 
POUND! FREE Intormalson Indusi^iaJ-PMSa. Bwil 127. 
Afexandrua Bay Now *cnic FSt®? 



HAKE HOMEMADE BOOKLET E- 1‘v^ egrniKt SlBJ CKO 
vrilh mine ¥me Intormalton. Fale&n. P.O. Bor 5320. 
Sevieryilte. TN 



HOMS RASY SHOE BAOtOM BUSINESS. Penemial 
unlimNed- FREE illufslrated li?pratb.re W&PM Sot 19E-S 
sabring. FL 5^l>70 



SUCCESS! Money! Power! Yea can have il ill. F™* 
li!Efatura St. T^mkoa. S*-P Spring. New Britain, CT OSCSI 

HUNDRED^ wntiktyffliBiSy Aswmbte PROVEN products in 
your gp*r(r tkna. eipftn^-e r?p« Brocham Council. 
BOX 2227. Silveidu.*. WA H3fl3 



BATHTUE R6GLABNG, jjrodad sales. -ssfY^s trac- 
ing. Call iAsrqep CMhngy C^rp SnS40T? 



LEARN VCR Cleanuuy Repair. Huge Prdhls. 1 SttirWi 
Revealed! No E-Kperjente Noc^seiry Fre+! p^jibs. Va^n 
PufeliPihphi. 317 e: mh St . Swte 272 . Oept PM New York 
NY 1W2S 



LEARN eaiv prohlable homaba^ed bophtat wfitmg-^lit^g 
tHjimp?;* August Publicatipne. Bon 792. IHHym. Mich. 4BD5G- 



MAKE High Pi ill 0 Hot Sc ing LiuenM.- PlMM. Signs. 
VacarndgiL- P.D. Bor. 2'ibyL.GC I TampA FL 336Z3 



J-ffiDH ProMl T-Sftiria. Capra. ImeRpvnSivir transfer ffii- 
clones, supfulles. P/ess. Bqk 22 B 09 :QC|. Tampa. FL 33523 



MAKE RUBBER Stanza Highly Problable. Free Decaili 
Slampre P-D- 0'-'^ 223W IGC! Tamp*. FL 33523 



mm$ IN THE 1WS. The e^sy wa Y FREE ACiili 

MiL-niiriy IndM^rrn 5 -^. PM. 42fJ 7 : ^lhynn^h Fl^ll i-npiT? 

MD- 21215 



assemble Crafi. N^afliw. w*i Pay We^iy No 
girpfriflficii SA5E Cidhs. Bom F^tes Par-k. FL 

24554 



Fflfi: DETAILS MAKE MONET WUH HEW B^OK: Hew 

to Cr«*1e, Market. Operate Your Mim SlorBrtpi' Gompip^ " 
cue's IW n. St;jrag«. Bom L-1 PM ^L.^i:nn Bay Wl 54235 



■ HOW TO START And Operate T-kj* Cwn Home Appli- 
3 e^s s Repair CuHineea " Am^uingly EaFi- plsn No» Je*e&ted 
Cr»! b^er Stops' Free Proof Lpr^har^r.FA 4 iC. 1 322 Weal 
71 ?S Soulh. Wra t Jordan UT & 4 M 4 



SMfli PER CAT- ftmiskihrough p^eeess fte&toras. -&e«M&d 
mm Danugetf Cdtmie dope WITHOUT REPLACE MEHT Mib 
liPTia *jT ;ip* r irri:nt:. nnd hnnif:; p:ty prpfite immpdntr^yl 
HEHEW- 2 . Boa BCC-PC, Vark^-^r, WA 9 fl 643 



MlLLiDNilMRE &wets 10 Fw^ntia* &fc*jpe^nce fc S5CC. 
Collina, R1. 2 BlU flb^. Cwnpfcwfi. MQ bi*m 



CURBMATE - The Money Machine produoes oemniiul 
ppn1in?ioy& cdnciete landsoapa edging Tum £ 5 . 0 OG - 
SI a<KK> equipment pun-riew- m |o S5QOOO- JiWOOftEK^a^ 
ti«l anrtujtf rr^pm H . M1.J73.JBft 



MAKE S7.fl0ft Monthly ® L?an BrpAer Net InwatmenL 
Fmt; Delpls FenencMl 0 ^k 357?'A, CA SJWj 



ULTIMATE HOME OPPORTUNITY! FrSCIicil ^Ifcasasnl, 
regarding Deiails. Thorns Boa 25CC-F. Frlnc* 

SC V3N3S6 Canada 



MAKE 115.TO0 MONTHLY! Easy' No ftwtmeel. 

MeDos^ll Sox 5529-A. Owmond Bar, CA 91765 



iftdC A DAT! Taking Phone Orders. Rropte Call You 3 & 4 - 
TWSflfTI Ext Ll« 



t DAY MOOHUGHTHU with W TOOL Trom any 
hardware FREE REPORT. PCS Systems P-Bok T 3 E 7 . 
Columbia 1*0 652 CS 



EARN Ca&h' Buy sell Gcwemmem Cars 

ho uUl, COrnpulMl. ^i!urt5, R-.-K 42^ AD Wn'il 

CoMina. CA 19791 



WARNINGS Unttmded! Mmi cak burglar sti^m adhraftise- 
mente from home 1 MrHcherdasing. Boi £ 9314 . 

Chicago Illinois; 60^9 



%92.DCC Firai Yiiar P LidM kitbwri buwn^aA E*$y Wgrkl 
Free. O.f C„ i 209 L&fcaster Avb., Syranuaa, NmwY-lhh 132iG 

PROJECTK>+l TV Make S55 i a&aambling Prc|edcifa 
E-ssy ’ Ffeiufls Gomparabte to Stfj&OO erdtectom 
PLANS, r L 5 NS ft Certra infwmalkjn SS.&ft h^&E- 
Sibri*l Sy^feirii avails .. Illu^r$rl^d i*tek>g F««( 
MACRDCDMA. 1SBGX Main sti4*L WaMingioii Crosaing. 
Pennayivama 1397? . . C wdilcard Orders 2 *hh£ &l 73b- 



taSAJOO WEEKLY! HOME ASSEMW.Y WORK! WRITE: 
JOBS-B. BOX 7Q, EARLTON. NY 12556 



vbNonC MACHINES. No seeing. Ho j’es earn amazing 
pnoiiSs Big CataSo^iK PRtE ParkywayOorporslkin. sg^ 
PMB OrixHlvpr D™, TiriK^ium, Maryland 

TOP SEVEN MOST PROFRABLE HOME BUSINESSES. 
DETAILS FREE, Kjannefh Smith Fublloaslons 173 !- W 53 rd 
Si.. hMhanapolia. IN 4 52 Cffi 



101 ENORMOUSLY PROFTTARlE BUSINESSES *nya*e 
tan mil. Free dbta-ls wrr.u Buaina^a^, Bnx 1365- Dei-: 2, 
Bryn Mawr PA 1901 D. 

VENDING Rout)»l.oeal lor ± 1 * cheap Pi^ibla uruss 
*ach machine SSO^SftW- w«i*ily. Ca^l Jo^ *-BK}Q- 346 - 06*5 



START MONEYMAKING WOODCRAFT RuSiNCSSS mak- 
ing "Fa±?y ■ Outok' roy*. fjjift^ npvelm Fr** duipuls 
WilSiam*. 3 BODL sm E^biibil-an. Tu t*MV. A 2 35715 



MAKE GOOD MONEY COLLECTING NATURE'S FREE 
DOLLARS! Fm« HMormatiwv barure. Box 1 21 #. Fra^xlm. TN 
J70&SH2H 



SPARE TWE BUSINESSES ih »1 h mfth^yCKi ri(* Ft** 
dotellft- Oflpln. Box 23246 . San Anlonm. TX 7 A 223 

S 10 .SK 1 MOUtHLYl Easy. Fart Tim^. Free 'nlc'Jnanon 
Falter. 624 FauT^ld Dnva Suite 1 F 2 -h Auahn, TX TiTbe. 

FftEE BU5JNE5S STAfCTEH KlT. GfiP 1377 K SL mf, 
WMhihflftHft. DC 20005 

WATCH TYI Eam Moorite! Detiib 12 M - FDC Box 7H. 
Lrirnrion, Cdlgradd Mi® 

SPAflE-T isit in«>me From S 7 . 000.000 000 Ge^emment 
Lit-iw Deta^la 2ht tiamp LaMe^ PubticalKkr^- - Ri. t Box 
TftB-PM. ■Oollmalon. LA 7 1229 

NLFWAY BUILDING. ^Efteduradle bui'dyng pkaatic msp^- 
WaterprooL fcrefP&pi. ahracbve Stari small. Git b*g' Uaya 
Lahorfflory. ^ 096 - 2 fl ?5 Unvra. Cudaredge. Colonidd SifliS* 
962ft 



HOW ia ilanyour cwn p^olitatiAa cni&fhee& ai nome. Fre^ 
Inlt^iation A.G. £rtteipi<m Bus 622 E Brodh. 1 IJ. 

07652 



MAKE MONEY ■ Buying. Fixarag Houses - Jay. Suite 

A, Rawing, CA 

START A plumbing BUSINESS 1 We Ira in Plumbers by 
Yideocdasehe tapes Lea'-* al Heme. Amanean Plumbing 
School™ i^S0(P62*-643ft 

1 SOIREE RENT Ways To Sell Your products ( 7 . 95 , CbtJha. 
P.O. BOk 76506 . Departelflfit A 23 H. LXB Aeg«h*S. CA 90076 

$00 PXofilB^ FranqtKM Byrjsn^saw Frw bifq4TiiBlign 
M*y. Bcjn S3. HMwr Spcngj. AR 725*3 

START YOUR OWN HK5H RETURN - low Ihuai.tmtMl. 
owner^erored business. >n m lime as 60 days Send 12.00 
to r details t^undebtej. Empire Aqua Syatems P.O Bob 
15W. Merrick Hd.. NY 1 llftft 

EAftH MONEY PRINTING TOUR AfTtWORKL lYe heaped 
arlste msAe 11000 s Free informal I on CaSaPaw. P.O Box 
21 TM. Swansea MW fflm 



$ 10.-000 MONTHLY POSSIBLE. ErWy Dnhvls. FJ 

FWi$hing, PC- Bux iro-M. An*h^m. CA 92912 

SE -StLf-ittPLDYED as a ^especiwe cmtlEmen s-amm<j 
nbowi awerip^e met^ fte^mah bafihbi&s and 1 ^. Convert 
b^lhlyti? inld wftsrlpodte For dagtemhip inlprFnahon. qqt\- 
’nr:i BATHUASTER& INTERNATIONAL. 15J§ Mill*r Rd 
Imperil, WO 63052 . gnclude ydur phtme P.|i 

P1CHF& ■ FANTASTIC OPPORTUNITY' Cm make >oi> 
rith 1 SlL'u try slisp it :jL-.iition:;. CANNOT tmlp 6^1 :;un/:t!crl r 
Th&y la^^tJ al fi -c when I said I wuLld be ONLY 16^5 
ORDER NOW? Ten day fddhey lah guE^anfee. Accept 
checha V-sa Mastercerd. LANCERS Publications. 11564 
LombardY Court, hnckney. Michigan 4 A 1 B 9 

IMPORT «fid Eifr>n Nn $7» AHk. P 0 BdX 

75500 . Dn^rimwti A 25 G. l.dt Ant^lft GA 90 S >70 

MULTI - level maihxdef. Supe* owteflunity OTteit-M, 10 
Oafc Lane. Sui&un. CA 9*665 



MAKING EXTRA MONEY MA0£ EASY. FREE Subacrip- 
licm Id Oppi^rlunify offer* hy^CdS prqvwn 

wdyi, Writs- OppdrE unity. Dipt. P7l, 6 N Michigtir. OhicagKT-. 
i\ 60602 



GET Paid Far PcasUng bnokf 1 Wrilir P.ur- CG> Iftl 
Lmcolriway. North Aurora, IL 60542 

MAILORDER OFPOffTUHTTY: Start prolKMAelnme bnw- 
nws wiHr-ote eipBWipn er capttei Into rm all on (roe MaP 
Ordfh- Adxandbta, Dopl 773, Mqnrvpfe, H.1 076*5 

“wAHhliNG! DON'T BECOME A VlCRM Of MAIL FRAUD. 
LEAR** THE SHOCKfNG- TRUTH- SEND *5J» TO: KMD 
PUBLISHING^ P.a BOX 490, LEV1TTOWN, NY ItTftfi 



OVER l.DdO Producta VidBoaCD'a-Magaizineft 703-177- 

Wft 

WD€P£N&EPft INSURANCE INSPECTIONS,’ U^#’^ 
pdHunUie^ f ree 4ntd«na)!icn. mdependenl, Bern 740215^ 
OMIns. Tk WT4-02IS 

START Vdy« Own N^fn* Rppair-Hflndynun Senr+c*. Hugo 

d^rtiafi^.evBsywh^' 1 Earn big SJSSfi^Ppart lime Derails 
AiWnncan A^E^ial"^ nl H^ndyriic-n Dwcl SAW. 2516 5. 
Grand. Santa Ana. CA 92705 



MAKE Mprmy &i(ijing flboks- by t^ifo^tfer. Send Stani^ 
ter CeExid^j. Whglnsiife JWftfPhAi Earning, Euroka 

CA 955(61 



Success? Financial indpflendsKice Has^ne^s 1 Ynu etb^ 
hjftmlt! £hk surE-aiN^ ipsflimdnqv i^wagtii. mefl-jMy rt Free 
mtemkab^n! Sk^Cesa, Bbx lLr* Fr^ehaid. NJ 0720ft 

ADVERTISE Pf«5 Hgw S® Afea. PO &ax T6606. 
Dflt* 7 lrti*h 1 A 33 F. Lds Angers CA SOOnB 

Of T Paid For muling teHwtri200 00 daily. Wnu PAASE ■ 
MiQft. 101 Lnwlnvy^. 'Horlh Aurora. IL 605*2 

” FREE SOLD HUOGETS, NO GlMWCAS, Send $3.0 0 Id 
Confer p&et^ 4 >ach*ging!o: Gold. ftl. i Bdx3te-1.Ke3h™ifte. 
Gkfe. 7*039 

Ifrptfrtimwd on next ttejil 



popular wecHANics * bwtfCH 19m I W 





































































PfiOfTTAflL £ HOME BUBffESS. Eifr/ Fro* lnlQrm#tofL 
«WT. PM3. % Dale &Hb#I, Brea California 92621 . 

lOTS OF BOOKS ON IMPOflTIMG, MAIL ORDER, HCHME 
BUSINESSES, MONEYMAKING AND MORE. CATALOG 
llJOQ^EfUICABLE). KOMQN PUB UEH«G. 7 HAMILTON. 
BEN3EMV1LLE, IL SGI 06. 

J1004WKYH TAKE-HOME? pur «rtribvtm m*h* Ihgu^ 
eenda weekly wflh jptvoto fotalnesa carta, WfoH Twfi honi*! 
Fees intormatroo SeyicT-Mize. Bon 2961-FM, EsG&fK&da. CA 
S»& 



IT 000 WEEK repi-ring v*H?ut jnd vinyl EASILY rihiriiKf 
SEVEN YEARS SUCCESS. Pm repor I. Ash tan, Bo* i763 
Owomo.MI W 6? 



SAVE I#OWE¥L0mH opportunities 

GearnniMd Fw deiflH* Weet Box &47. fivera CO. KTQ3 



THOUSANDS MONTHLY! Yog cwhd be mpk^ dig mon^ 
tr r - nuw 1 Plto*en ndriry mining secrrl nhuws you hpw 
Guaranteed Free details CAC Publisfitog-. HCR V-fiCfl. 
Appfc Valley, CA £2307 



UAKEmgn^wyrH , iiigJM?fr# F?i» stilts SASE ftrojfcsa, 
Bgx 110B, Jirlrtpfwllta. Flnndi 3H& 



DISCOVER he m td imhA E25.000 i :\ 30 d aya ll! home. f roe 
DetaJla, wnie Fa! h inders. 5 1 CM £. OMafoma Asiadafto, 
QKTM0S 



“WHO HADE OYEfl JH7J937" Buy (Meet Honfl Ktmg, 
Europe, WteddwiUf. 3«** l* .mealed Frwi in^rrfi*. 
ttoPL Odfcte, Brn 1CTOW, taf, Co KEiO 



BUILD your g wrt STEAM CARPET CLEAN EH. EJrtl f20D+ 
DAILY clean mg carpels ComptoLe p^rra 15. mb * cleaning. 
Box 2WT GHilherstiLirg. WC 2GSFS 



HCHESIr Uniaw M*itonM^' Dstill* SroMs 

Pyb&trtipf^, JW7 Renin. M, T* 76W 



MOtEY tnahar, making trtaulihd r^jr dimensiun woodm 
Uiips. Sell on .Bight tomp-ato inatodCbDos. 17.95. 

E^irt tong* drawing* Itm Monflry tn&R guara^lae. 
BfOdflraeti. 1$4| tUSfllbf. Nifra. Mlcfogsn 4£l20 



GAIN WEJ^TH! &etoidt:c«= apporlunily Slart prnlilabln 
horne buiidti-js w Ihou: ea^erier-te and vri\fr mi^mgm- 
inve&tmert. Fm mtamwBon. WMi tadiy! EVw 
Enterpfrses, 1UH Was* SifspI Sunt 7201*. San Antonio, TX 
75230 



“flMjOOO MY FIRST TEAR." «&IYi* FSaptfir SuiimffSB. 
WitNsLil TmPi, Spurfe-Tim#. Free Brooifetfa. fctoscerCfaft 
Dept. &03&. &s< 30 1 wi- Savanna h . Cwr^.a 31*10 

HADOtt Gtl in dfl Ific h ug* Fights! StBH p U T Own radun 
BfriYiM huii^tJ&a. Wicrwrfltos. Bdx 96, D*pl. M39. Caldwell 
N.J D7DQ& 



tlOf* m pna^irig mT? L®&m hew £3-00 [fflturd- 

atjte). Wt^rt, &n* 13W5, Triw^l* Part. NC 

37730 



SIO MONEY raaalrLpg: auso wmca.?i-*»kfe Supp^ra ipt^ 
Qivtbt G\w» Ruth p.p. w h 451 s. p^. 
Menn«li* AR 71S&5 



SUCCESS! Mnnoy' Powr' Yflu ljh hfen 14 ill. * ■» 
UteiAtur* Elar- Enlt^.r^M. ^.O. Box 1012. LfttM Fllvar, SC 

£HW 



BAM-E UNIQUE BUSINESS hH WWl m( *218,000- 
Ffm fnlarmnliun Gull. 6329, ErtftfivIlM, 4hdl«U 4771S 



PHOfTf ABLE Bailing tosHr^'i busm™ lihu mne withaul 
|iOiTd»lflg= DetMi 19.96 Kfifr, F O Box 9534 Fort WQtflh, 
Takm 70147 

BIG BUCKS - IN TEDOT BEAKS t UttlLriftClunr &»ka 
DiflEnbufera Who Wusft to Earn 5 i 000.000 Per YmH T(SI Frae 
1-60&-42B-&1IH, Ksifce Product 223- fttf.. Farm* 
inguihi. UY 117» 

tlOMOC a yft3f Nciw if 1$ posflibln *i1h This amazing Mn : 
Chmr plan dmignirJ ip makn majiiYauTi prpr.li tupan- 
#U ruacnafiary St^nd tor mdr» TfMI dartilftt to J. C. M4nlev 
Corifany. Dtp: PMGU 25 PNC^neld Lb,"®. WHHt^oio. 
NJ W04ri 



LOCATING A MANUf ACTUflEft tor ^ur prwflycS 1* our 
3P®ciai«y. SAS€ tar frw facta. C A Werafty Ct? , 1 7SS Wslaen, 
Pbit^. CA 9S3TP 



X2fl» fillip reclaiming Di&car<J« Car BflUffifri " E«y! 
(FpwJ LfrirHLi B^iw^ryinffn. 771 PM. Banin Gr^t^, 
Waahinglon 9SK4-077 1 

TAKE PICTURES tor" p-^iii "clnirfr VWi^urk Bux 773 , 
Lamar, CO 81052 

TOE DEAl^SsHIP ■ SELL MAJUHG LKTSIcS^ teial^ 
gram Irttif PCW Bax 13Q2-PMS9. ViH®y SCi6®«1. NY 11 582 

B7J50G y W Hy "Irddtin m >^ r compute-^ Yte! iT^fwl 
Siwipton. 771PM, BMtte Ground, Wisheaflon BSB0*- 

077S 
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PflOFTTABLE StoffW builhA£fiR$L Fr6S dPI^iH! Blui 
ttofizona, &dx B3E36I flj^h»«fewt, Tssaa 75Ce5-!k3£.1 



bw daily srahi-ig ' PVC J"u?ltJlura7 ' True 1 lF'tH?| deiH-lfi 
FVC. 7?1 P^. GftMiPXl, WashNvglDPi 00604-0371 



LEAHN CLOCK REPAIR - faro fog muhiff. wd.Y: al 
t* boBB. For oataitt sand £2.ttf ^ai^iied to Eulttoht 

tc, NATIONAL CLOCK ¥AKE Fc£ INSTfIlFTE, P.0 60^ «t. 
btwiftpiK PA 17044 foww Pppi-ru^K? tjy |b# Rt-nrsylvanltt 
D®p4r|™anS irf 



MAKE MILLIONS MANUFACTURMS CATTfTMESUE fie* 

Dfltimi Ertiiui, eox m, Bpgoti. nj 07 m. 



*4Ki FHDM ONE SACK CEMEHTI Hug®- demand B \) 
pfcttlfl, Pctuf«PruP4l -OO^Ha1undi4le|. Brined, Bex 1092- 
M. Hasperia. c* H345 



OUT OF WORK? HEED HQHEV7 |1.t» tKHXkM snciwj 
ybu hew to nan yeur own bu&lrtete torbugh diiLM <tu ftdvsr- 
t^ipg. PcrHTJar M»ch»rwca CiaHiti«d, Oepi. $G, 250 W 55lh 
54!r«f. Hpw YoriL NY 10&19. 



Ma&dfuly srflt/U "IFi**' Ta*ftT' Yw * tSFnwJ ^nfd^mMion 
Wi^ans. 771PM, Dah-E Ground rtatl-.ngl(M 9A6C4 07 71 



MOftEYMAKWG OPPOflTUMnES 



WHT PAY MORE 7 BASIC WDDSHIELD REPAIR K\1 
1 137,50 AAA SSM| 733-0242 



EAHN Tig ji^di'^ln LSxa exGiting Hint I n pern* Ft ram 
Ag[Ngw 'ft- lr- Na?najf.BGx964 Addi#an,TX7e(ni-tH64 



GET RICMII Stem \?m sminhiKt (ttob^n-tiring!!. Ca^h. 
Chtoill rtporlH WHlihUl^ Bpx 40^8, Pompieo. FL 
33063 



BUMPERSTICKEft Prater. Cheap. S^nple. Ronabia Frae 
l>rt^ Rpmpfir. PO& 2279=1 (GG). Tnmpp.. Fl £3622 



HIGH TYdhia T-Shirti. Ceps tonperiBwa t ran si ex <na- 
cmws, »jppl»g Ft&ss. fie* 2aS7i(CGi, Tampa FL 33623 



PflOFTTABLE HOME- BASED BUSINESS i*quinnfl no 

phoni; iKjuipriifnl osp ttitreo -wenUpry pr n-Jj|df invest- 
Ful! er apart linat. f tm r iaffMvntiton. G. McGcmigal, 
R O Bo* 714, Tafcvwt fL 31270 



LOTTO BREAKTHROUGH RNDS BEST NUMBERS, 
GUARANTEED FREE INFORMATION. PEHRINE, BOX 1721, 
AUBURN. N.T 13C2 1 



NO INVESTMENT NO EXPCWEMCE NO SELLING naedad 
PERPETUAL IIONTHLT tSOOOir rPcjrni’.-^ly. Un.gyi? 

mlh dynpffeic &iny Rush £2-00 JSC 

i rl*rpriAM. 6335 ME WA fflrss 



HOW TO START A PROFITABLE BUSINESS - Fffcpd O® 
ials W lham Renho Marxeimg 324Cami;iieCt 47, Dept. #3, 
M winiam View.. CA £4040 



START u SUPER PROFITABLE BUSINESS Iron? SGraitfi. 
Subscription to Opp&dunjty Mag*zine telitt bow. W^te 
Oppertu^ffY. Dept PTft 6 N Mictiegin, Chicago 11 



105 wflya to h-dke rwrvsy al ttonw! 53.00 Ptognsfllve 
*4arxe4lng. P,0. fic« 1245. Westborough. MA &1M1 



tSOO Dflihr WlH Vwr fiflcrtTic Drife. Amjpmg lYrf* Rupgil 
flevtala Del^la 13 00 Ihtorthal^ A^to^lares, 5938 Add Ray 
Sura 203, Ei Faso. Texas Tlttl.2 



HOME BUSINESS OPPORTUNITIES. »w PhJfflt. Fr W 
frirc^-mp-linn 3*487 E^nclra Court, Mare-r^ Valley, 

Cel-i 92386 



INCOME DISCO VERY 1 Famgy* PhD mnkfl wale 
high-ine&ma distffvenea ar-yDi® vm ua# to waastti 

F fm Facts-' F, HoFihim, 2£37 Via En«nrt& Sah Joae. CA 



DON'T JUST 5 TT therei Gain Weanh' WAyi a.-d Mfeltoa 
Her# Ebto Wc^meMir, Bok 3 ^ 584 . Clwca^e, IL 80638 



SUBCONTRACTORS 
" | BUILD TOUR BANK 1 ,r 

KAYAK man jiactoring. America's larpasi marnmclurei 
and rosier cd cusiom designext swinnKn^ jho^. *s e*isand- 

m She Frtd*o^ through h> shre aft® Wf»t aMzIydi-^ Tf?^ 
and Gec^-g ib We ha^e an fmmeCiaie need tor nub-cd^fac- 
Ipr* rn ffljr unique. e»lr td-UuL:d on gz^nin-P pocjl div-A-pn 
Se-orled ApplicantB will receive 1D0P* supply jdba wlLh (nd 
ca"va&sing) compieie naming, top pay ;t>onusesi quallsy 
SqiSMNatl, this ig ft ffsxto contractor'* ffi«Fn. Y«iz chmci to 
■bmoma pe# pi thp Guy* ’ Fqr ctxn^? ^L^prizil pi 
\te& op^rtiinsty g& 1- 1 i50O8tt-$a3 C Eat. 52 IS. (In NY Statoj 
or i-B£H>42i*783fl: EsI. S2i5 lOut cd NY SWe| 



F1NALLYI Ffuscraied ny>n*y have m« a n^we -S' 

Find The ONLY wwy in rMies. 2m fiemd- Bph 
Anmgitir. VA 22203 



BSDOVEfl 1 ,fi00 hoTtaal man»y maAIng opportv>miifM 
end idft#s, fkutite SI &*u, &ftv 36125 tPMCj. Los Aivpiii#s. 
CA WPW 



HONEY -MAKING KITE S*v*ft hot bultf^ plu* 

FREE benifS ULhjh.e, auu*isrurl 40§ N. Eio iald. Seymour 
Texas 76380. 



LOTTO S BIGGEST PAYOFF S ARE RANDOM NUMBERS 

PSl paybF stoir.ng pgpui^r numbers -je^eg. pinhdff^l ROU 
totix LOTTERY DICE, wry mstryicliqnft- 5SM 

plus $1. 00 gripping, flprxnn IniSiturl*. l84?6t#W7 r i , Cl Svllft 
323A. Wi-am LaJiAf, FL ^ 16 

ADVEFTT&E - L : -ee ih 5&7 Megaz^nea. 15 DO. D-rectory, Box 
UN, Allenla, Georgia 30301 



HAKE MONEY M SPARE lWf - Ewn ^enwws oomFTKS- 
siana*4 a 5y&*tngWiqn mprpi*iHi‘Ki , |ivifl tor mading nvgucinm. 
For I ■ ee ftotaHi. sa - ii> Ihi^ed wilfr yfojr nwtMp end Sfldi to: 

POPULAR MECHAHK5, Depl. AB-$, 250 W. 55th St. New 
Yert, NY 1CD19 



MAfcOftDEn OPPfiCZTlJMTCS 



HJLLiOMAJRE MaAqndv Expert Revels MfMiey-M^ing 
Seoecs Eicifoifl, Hqyr CftSMbf M*l Pbwi. No 

HullvwbLxi, CahlOrr.is &16GS 



LAZIEST WAT TO UNBELIEVABLE CASH! flush SA5C in* 
(oily amazing deiaito Lite^IvNe UnLmitod. p O Box 32Bi 
Erdield, cr mm 




AMMA13 



GUARANTEED INCOME, ftalae Chmc^Haa Send H D 30 
I’wtunditoiftl to Chin^hilims. Dapfl &. Rhe. 1 Bdk S* 2 , 
Wilbtox, AZ 85643 



BAIDMG 



WNDXIHL G to-ttft Hair 4 MfolfehS. Bax 121342. Uftkftfi 
liSft Hiilippinea. 



LOOSING Hisr-J ReCw fiy Nduml MelRcC! Uanuel 
S5JJ0- BOnJftC: *50345-. u^fl, Fl 32S36'®*5 



MAHHECES PO#T MEN 



WORLD'S BEST SEND FOR BROCHURE, BOB ELLA, 2» 
OfttGGS AVENUE, BROOKLYN, H.Y. H222. (Ttif 3630779 



OFwmmsrraAiL 



FREE Pto#u>U*fral Albums, Stnrnqft, pft- 

Intomaalon. Sarry PublteaSI&nii, 477 82tvd 5 hwL Brtto«lyn. 
ffT llM 



FREE PF&VACY CATALOG, Cash fwame opportunrtkH 
Hiding Hi-iuHifc. SeHjryl kAi T n. Nvw idunlUv Eden. Bax 84lO- 
PC, Fountan VebMv. CA 927ffl 



HOW to Wm S-iep^tey-B-le^ in^injbltone HtsaIg'' 

irttormaL=Sn> Send 12 00 RCEniiirpr:4*t, BdxTSI. Rrvmncfr 
OR 97430 



FREE Merchandise^ How to Ottfttn! S3.00 SASE. 
LEONARD Qtpi A# Bdc 1029. Bnqmi. NY 1046«£ 

CREDIT REPAIR - repair*! and save SIS nr repu * 

Dtiiri}^ | or I^fc5h - Free delaiN. - 616-784-4555 



SUBSCRIBE FREE TO 7S5 MAGAZINES, 12ft FIELDS, 
DIRECTORY tflUB, MAT ENTERPRISE W^5T 

CONNELL STILLWATER, OK 74575. 144)516244146 



GOVERNMENT SURFEITS 



NinCOnesnADSEOUffiS -Autos v»na fiwto 
. . . ^^rpla'ifcs Milttons Bn F g^mn . . . many 

origiftai coat! ’^tonwiat Ek-f-eGtory 1 '— SSQ0 Dupuaal, Bex 
190B7-AO. Waali-nflton. 00 2^036 ' 



DRUG- RAID SEIZURES! Autos, hwm. ttoer?. ^oni5jgi|er&. 
Sumifcqfe- Eveiyffong Dir? Ch w Write. Bfttrane. 430^ 

A, weft! &Q* Ifta, CA 91791 

GOVERNMENT SurpAfsl Jwp*.- TrncAl. -fiMb...C5flk» 
equip^nint...5i00JXKJ“ items. Neiicwwide ^ructfwy-^00 
^re^iTideblel Kpdrt'PM7. 3DG1 Safaz&fK OaKiend. CA -WiEOS 



LOANS OTMAJL 



BORROW BY MAIL GbI £5G&£75.0DQ Ojjr.kly Undy 
Quanta* 1 Send tor Free App^-teLwn MJ PI ndtis?fy. 
Box 53? NY lO*fel -Q63«. 



BORROW 650,4500 Any pyrpg^s. fjfjl, Qi+arenlwl Lcanfi. 
to 561350, Charibiw. NC 21^56. 



BORROW S^)0-13dJOW AIl Miff#* flepw whec ewnw- 
nies>t. Free deiAilfll Dqiia^unWy-PM, 3972 Berranca-J635.. 
Inin*, CA am 



I5.0Q& Credit! No towMIftalkml Hoi lntomiaUHi. Musi 

Cra#t! (613) 791-8550- 

[CfHvUimad on na*i page! 





























































LOANS BY MML 

EAST Mg nap. Lor***, G**ht*, Orpdil Garda. Go^mnwgi 
Manffy 1^gK26*W? CJlilomi? 1-ftJ&-W4ui1gG 



BORROW ANY AMOUNT! G#i VlttfUuterGlrdt totfant 
nply. Sunrhw, Bfl* *2*. B*thpW. NY 1177440*2 r <513 
349-16*9 



FREE MOKEyi S300.WE.MB Gwmv. Grams. N**e? 
Repay O&iaiis (1 .« (ft*tond»ie) JMita. Bex UABHuOft 
to***# FhJriU* J4&42 



BORROW &50D- IIKOU m HifliW*. FiW 4ppl»Ulkm. 
GlPbSl ZU1 Heritfute Fid.. GrHnKbarn, NC £7406 



DEAL DIRECTLY: quick Stgftphir* K m nr' Arty Am*W 
HWOn. hm&’Uim FihM^, to OTZG-FM, Richmond VA 
23235 



BORROW S50.CQ0 M &wf night." Any purpose KeeptadaN- 
nltMy! Free ftaport: toeess So* lS739Afl,lrid[aiufKillft.K 
4431 J. 



CASK QRAHT6 A YAJLA6U Iron* rvrvroKtlbuiidationei 
Hmr Rapa* I 340 Kurtt^wlluuori irtUrgotiw— B® 
Fund&earcr to 13+0? -AD. Washington luC 20036 



BORROW S&0& - 140.000 <xn Signature! S?% EllglUaf 
Alt? ft^poee? Fnea Application: United, fic* 76i?M. L&ftg 
Berth, CA mor 



VliAl MASTERCARD! FWgsndlw® gf Cr«M esqwiwt«r 
AMfwtdl" Apply TglFFr** 24 
«&i. E*u mksm l*. 



t£ED EXTRA Cash 7 We'R ^ash your pas:-dar&d check 
unlll your rmrt payday. l -B0G-44ME3D 



BORROW UOMtt.OMI' > OwiMBht 1> OnSlflPMtun- Keep 
KratffffamlStyl Affhm, tot 5*BiA, plerngnd Bpr CA 91764 



140 HEY P WOftlentt? Fw Book deiOnboH Loa-ii Cash 
OMmfnwit Giwik. o:hfri hmllta, awiUabte ho hTdv.-JduuJi 
Wrne. Assc^ales. Box 95-AX, Brooklyn. New York 11235 



BORROW *5W-il<JQ.D0O Bad Credit tto Frobtem free 
Application Bon 3ft Grassy C r ee*:. N C. ?3b3 1 



BORROW «D.W-<mrniglil :■ Arty purpusa 1 inMi' 
drtfWy! Frao tkrliilal Write hkfrtin, BOs ISOQnM, Safely 
Harbor, FL 3*595 



BORROW $SQO-S$ftJQ0O' "IminedMtofy " On StgnaJSura 
KEEP (WEFWmELVI CrodiMO, to 3*3. Tom bill. TX 
7737M343 



HEED HONEY? mm &M*± V0p- We mr l A* Onodil 
th*Ck, C^Mprai? 01 needed Far Appli»tiun 

wile: BOOT. 1707 Crawford ntoed, StateadlSs, N.C. 29BT7 



BORROW BOfrtiOOOOO no gno radus®^ Fr« applies 

tteft, 7SO jphr^gn tttflOw. JUMrWn, N.-C 3S&40 



MOREY ftviila&ti f r« Dk&iIb. SC DC. &o^ ?432M. San 

j™. ca asi&&. £*oa) 



NVOIKE 



NEWSLETTER, i leraiur®. altorr-eys into. 13 Oft Man's 
Rfghtii AnoHlIcn. Rduft^. Forf« L *ke . MN SS025 



RtMAUMG ttPVXE 



SECUWTY, Cgnft*pfili»i|y. Ootiils: Cdnxunwr 

WArthptu#. B333 Paoir* #50a SI&CkMin. CA K2&7 



CONFIDENTIAL Mft I RK^ng^O^war^ng Wait Drop. 
BO* S3KKT9. Qf\rt*to, FL 32S6Q 



FREE HemeikKUlJtLA0«¥bP4Hd4d. PS, Ba*»d£4, San 
Art wiki, texas 70^# 






RFW - Died. wOL-ld like lo heer from you Please write 
Thomm F.W, P.O. Box 107ft Tilb^™». Florida J3M3. 



SNOW SIVMl BVHlettlfHighN Nu Ufliop! F iw DtU) 
Spo-Pro'H, Box 2S*. Adogna, PA i<6B03 



WWTtD MISCELLANEOUS 



CiOiVf. »*wr. iprklrtt ccrtK^B. wh»r solder, gold fitted, 
VC44 plate, goto and mIv^t onq. R.L Rofin?^. 
Myrtle Si. EILUbefn, NJ. 072Q2 201-353-5*49 



BUYWG Tungw C*4tt*. Pi*dOu*Mfl*ls 60M31-«»U 

Ohio tiftsat^iaa ooitoci. 



AUTOMOBILE Utdr*tura Wanl«d 190CH17S. I Piry ^i-p . 
■mobile sales brochure* rrenuns. fltL WnJItr Millor, $710 
e™*lmm h SyraciBR NY i3tfil. 31M33-43A3 



PB^F EC T KNOWLEDCT 



ETERNAL S OdaJail Mmum contain T*nJ KngwIedB*. 
Enfcan cfr Elrwwmrc- daymens GHhv uoHolM mcycM 
FREE IktofSy from CREATOR'S Tim* Bftnk Tv hc^ne. 
faftgry, p4««M. Elii'ramalM deadly *xp*nmgnl?i maorch-. 
e&SpftOft, Etic^iOn, Taxjw^ Pwmaoani: pow pl#tt* h|4 HO 
moving ptfW Trartspewto" VEHICLES vH 6toft*ii : e Gfe^ 
dy. I'DOO yo*r JKjidHn dur^swiity Small, Cfe*h-prac4. !amlf>- 
modei M mi-SLar L mired To undrr. Lirtr wanr within buffer 
lone MaxJnttiFr speed 5D0DQ M.P.H Befegeies dealn- 
dearmp whaeN To Stem Age. SUHYTYE due Sail SIk and 
EHJQY Th® rlc*v®a ot Neiwen on Tad# 51*1 km Eanfii No mail. 
T we f-ar qyMrT+cMrgn* in pvwn. ATA Bn*, IK® NVfh 
TRN, Wwiate. Tun. 



RNANOAL 



DEBTS? BILLS? BAD CREWTT No problem 1 Wait 
now App| jcaiwna. accepted Lo SSd.lSOO No! * loan* oompeny. 
Fto* vpicitvn call <a»> B7»14C0 «k wV«: TCAC. d*pt 

PM. 4D9 Ccnljr^ Pprt< Soulh #11? B rnnqhin, Alabama 
3532ft 



LOANS fe>i smell: buaincistql Cal' Feierfll LiJn lr¥fQfm&- 
lldfl 1-BOO-3H-6B3B for dW^a' 



ERASE BAD CRCDfT Secret tevealed. Peeude g»j*r-en- 
iwd 1 Fra# deleiis SOCE. 2-M Barbados Sulr® £2b. Mis^ 
e**n Vi*jg, ca mm 



BAVl ifMJtfeanrto ol MUtn on your foor™# morlprmE. 
tmm how by wn&nq fc.uO fe- Dean &oJph. USilO FiagVir 
Cl,. lakeHlM. IN 



"HOW TO ETIASE BAD CREWT' 10 PAGE DCMT.YWH- 
SELF BOOKLET L BEND U3jOC TO PY-C-H e1#0PM, 41 
PfiNIrtSULA CENTER, PALOS VERDES, CALF, WH74 



BAHKJTK3 SECRETS gentffJLe ENORMOUS bank AC CD um 
lining PLAY-MONEY !!l 1DC% iega>. elh>eai w tto: OtwJs, 513 
P dpewwxr i> . Believe Nfc fXOOb 



tCAfflNGAMK 



FREE HEAfil NO AID CATALOG- Sm ^ by ma^f Wrta. 
"^toneyfavl«ra !, ®3SPLL3 Lxngdon. Sepulveda. Calltornla 
*13*3 



SCENCEAGCMCmy 



" EXPERIMENTERS" LABORATORY CHEMICALS - 
' GLASSWARE. CaLAloqun £1.5C EgldDlilhed 1953 
• HAOEnOW LABORATORIES. 1X0 Washington, 
| MAHtrOWOC:. WlSCDffSfH 5A220 

| FOX aOEHnne Raagem ClwnUcate. Dlmvara. 45T1 S. 
! Wes1mryeia n s. Delias. Texes- T5Z3? 



CLOSEOUT Compieie Catalog S1.0& Labnralory Sales. 
&pn 161 A, BnBhlbn.Ma»031S 



AStnONOMY 



TELESCOPES1 Mklog fMSS, |1.00 BMpfr BOtJrtft P.O. 
&B* 2W3T, Ardmore, OK 73*02 



TEUSPt4Q«^«HVItt 



INSTALL your awn extenalcFi pham? |S.bO - COSO, Box 
1232. Anede. CO flOMt-iffl, 



SPGOAL SERVICES 



WFOHMATION On ftrvyHid^ Ffrrgt»or ; Rnwch 
Spwaai^ts. Woods Hie. Woodalde. New York H377. 



HERBS 



BEET HERB CATALOG ANYWHERE! Free Semphn? 1 ’ Send 

II. Penn h»tr. M6R Nonh second, PWMHphti igia 

KRBS - Vcrfiknblr»L Fain D Aroo, and Odwr*. CelaJog 
Si 3* | nHundab^oi' _ Jdm Hortin. FSt-k fAiPM Hunhr^lnn 
Station, New Yoffe 117*6 



HEALTH, VITAAfWW 



-GALL STONES be pas&ed nat j lahy , il's easy; no need 

tor surgery Oomptete details PadHee, R 0 Box 5846, 
Sen la Rosa, CA WWfl 

PSORIASIS &jtf e. ere Discoui aged 7 Write fui Free init*- 
tani inr^rmaiion rbat. ■& helping TwHi^anda. P<«ol. P.O. Don 

nmr-RM, tx nmi 

FREE Catalogue! viUmlni, Mlnerelt, Herba. □ A & 
Auwulee, Box 862. Farlbaud. M« 55021 

hlAJR PROBLEM? Try NEW If EGA HAIR prr^ftn -iMamm 
mmHNeJ tombinetion me s*ere i to h&ilihiur hair SI 7.50’ 
FREE catHlog: Sun&Mne Box 10265 Oakland, CA 34610 



WORKO0TWG 



WORK CLOTHS SAVE (CH Shirts. Pan**, CgwaJI* F^ee 
re4dar. Wriw: oxitg. 4*o* e»i rut 5w*w Deck pm^ 
Cleveland:. Ohio *1105 



OSrttOSH B^QOiH Clothing Chiton A Advil $12** 
Catalog : 62.06 PAH DwLDbpt- PM^R. SeslhAn, ILB1B&1 



AEMRSA2TVKZS 



AUTHENTIC OL1CH LDHHAHE Flue Six Free French 
pish** |2.00 UvtB Chfl^ai, 21 40 N W sTth Awe., LauderMl, 
FL 33313 



» MLkOWB F*cto» W.30 SA^E HR, P.O Box 
11305. High Prj^i NC 272B 1 __ 

DFIANDIIQrnUIS Tnawt Bo* Recto* Cf |h* north. 
Amish oiHwH ooo(«» IS CO M«bO*r Emarpffeae, P.O 
Bci 80178 Lanprhfl. MT 4flOOH517ft 



rTBJ^COQKlSK3, ^rc. 



GRANDh*A JOHNNIE'S FAYpRITE RECIPES, 1^00- 
5A5E. hpt^PM, Bon m, Elkader, IA 50343 

EXQUISITE trvdtoal dAnha mclpu, 45 Bowad'e, POB 
t*25. Pelt Arnold Rd , Siipen MP 96950. 

FABULOUS German Reeve#, only 1300- Hienmel. 

155 Lactone. Q^bnc, HitS 4A6 

CREATE UNIQUE CAKES. E3ouklei teH i flfi*. L2 Oft ^it£n 
Eedin, 211-C fnring Hd.. iuge^e, OR *7404 SatHtadloi 
Guar art Bad. 



AUTHENTIC Weal Afriuflrt Redlpea. Easy. eCdddnruCAl. 
de-iiL ol-ij, otilrtidue. £4. Benedict Box 19536 - Gft5 #006. 
galgniKA. CrMte 



RiZLA-STPtWBOUl Farlbr #acr*m mailed COMPLETE 
GLIDE Ouitrantipod recto#* IS ffi. BhaHing. Oourdand 

EMtSlrpudeburg, PA 183G1 

LASACNA 15 Fantaanc Reopes' OallclQualy Easy, Phn 
Mbch More 44 95 + 1? 25 Htyraoo NemafllwwJ. Dept 
lAsflftl, &oi! SI?, Fart Hi atm, Ml 4*06 1-057? 



GRANDMA'S Sac rats DoIicidus. Nulribp^S;. Old woMd 
a»cip«ft 43. W- ^Cf«l. 33EF7 ^ainbudgie. Sdtoffi- Ohio 
44130 



DEIIOCUS CHICKEN REOIP1& 5ASE $300- Roev^. 
P.O fex 505. Wit 0506 



ORIGINAL N#w Chk^fti! GufflbO R^ipe K00- to 74W, 
Peft*p^lfcFL32514 



WLUE N*I»A cm. PIU42S Cthik T**m r*eip«i 
J3 (M TfXFbOd, □□:■: 276222 Gan A-1nriit TX 79227 

AUTHENTIC OUKHE LORHAWE RhiS Six Free Fr«x;h 
DtShK J2.CC. Mfl/M Ci drha, 2140 HVi 57 Ax#. Lamlartlil, 
PL 3331ft 

30 DEUCOUS MlaC roC^s 5100 SASH. HR P.O. to 
1605, Hlflh ROM, NO 27211 

GRAHDUOTHERS- TrfHdrt Bait. RKlpe flf the morth 
Arm ah cabneaJ oitkrea. 4200. Niebde- Enl^iprise*. P.O 
&0* 30176, LBflfllftft Ml 43956-0170 

TRADTT1DHAL IRISH BREAD: Awai-^ -a^ily la- 

vah-le Tfom Ireland IT® easy and portae! tw breakfast 
brunch, -or an^lm# ireart |2.C0 SA5fc Tha Good Ufa. PO 
Bgy _S5*3jPy [■ BolUn.vrt WA 98006 

SEVEN AUTHENTIC C AJl*l RECIPES S3 00 Ta; to 

4^527, &e.tdh Rojga, LA 73*35 



WMMAKWqBEBiMAKWCLCTC. 



VRNEMaKZRB— fleermaxa r a Free CalalDg Low Price* 
Free Recto**- Ceftir-M, Bax 33S2S, See tile, WA W139 

BEERMAKERS ONLYI FREE Catal*g?vevrt letter 
Wllbim'*, to £l 96-Mi. Sen Leandro. CA 9457? 

WINEMAKERS - BEERHAKERS: FREE ILLUSTRATED 

catalog of supplies, semplek, hox iutwl 
Minneapolis, Minnesota ssih 

BEER, WINE make rCu; own. f-cm caLelcg qua' iiy *up- 
fiL^ea, #xfi#4|#fii rast eeryice Beer 4 Wine Hobby. FQ. &ox 
3t04P. W*K#<Nto.MLA01BQ 

WBCMAKERS - BBRHUMCERS ■ frwi w bated Catalog 
’ Fx.H Soni-icB ■ Latgii SiBlncl-nr;. Uisa.'Mjstorca'd fc 40l5i 2b*- 
OW? ■ Kraua. to Taw-L. inbapenMnc# Misaouri 54053. 

WWE/BEER MAKING CMtfog;BU Enborprts##. lflAS 
Soulti iQth. Spri'-gtiald. Ill nms A27Q3 

FREE eara^ newihflter beer and wmnmalcing suopf^ 
Qwea^lona? 6004&0-WIHE. Fun FormaritijSlafla, Itk., S40 E 
lAaWja Orimqe, OA 9efe7 

KEG BEER AT NOME? You tat II Save up no 506b com- 
pared 1 ia case prices' Rush 1* 00 tor detailed instructions 
Cbidiyli, sm Tinker, PE10 

FREE BEEHIIAKING BOOK - CMMcig F w r Equ^ment 
h^rediert* F»r Servion- 1 J1S-SWU277, SPI. to 7B4-P. 
Chapel Hill. MC 27514 



BURGLAR ALARMS & HOME 

Momcn ow 



STOP THEFT. InaxpedsiYe alarm systems To=r home, auto, 
personal i- roe brochure Capital Enterprises, p o. Be* 2204- 
A. MCmtotaHIu, CA 
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COMING NEXT MONTH 




Spectacular Bathrooms Dream Machines 

Our remodeling guide shows you how to turn Here are the newest and wildest concept cars 

an ordinary bathroom into a show-stopper. from Detroit—Jike the Pontiac Stinger fun car. 

EXCLUSIVE: Red Tide Of Technology — Are the Soviets beating us in scientific development? We go to Moscow 
and Siberia for a firsthand look PLUS I Pocket Computers — The Modest new gadgets are the wadet-stfe electronic 
notebooks- super minicomputers that are PC compatible Bine water Bargain Battle - We test 5 top, 20-ft 
center-console, offshore fishing boats. 2-Wheel Touring: First Class Ride with us on 6 top. high-tech max (tourers. 



AVAILABLE FROM 

READER SERVICE 



nS^i' L "' r ' 





POPULAR 
MECHANICS 
‘PLANS AND 
IDEAS’' 
CATALOG— 



Hundreds, of ideas on workshop 
projects, plans (dr shop tools, 
storage houses, boats, furniture-, 
toys— Jusi aboul everything! 



Send $2.00. 



File Boxes 

Sod your Popular Mechanics’ magazines 
by year wilh these sturdy, arrrachve. red 
lacquered hip boxes. They'll keep your 
magazines organized and your book- 
shelves tidy. With each order, you'll receive 
FREE self- adhere labels lor the years 
t9?& through 1990, Just peel and place 
Ihem on your boxes. (PL-1744) 1 File; 
$2.95, 2 Fifes: $2.75 each, 3 or more Fites: 
S2.5D each. 

PM Indexes 

Looking for an a Hide from a past Issue of the 
magazine or maybo a tar report you re- 
member seeing? Let outride* help you find 
it. The index contains a yearly listing ul all 
ifra articles weVe published. Order by year 
for 1971 , 1 973 and 1975 through the current 
year Price per inde* Is 12,95 (PL-1746) 



Maii your check or money OrdOr to: Popular Mechanics, Box 1014, Radio City Station, Now York, NY 10101- 



l*ul i rl-tk MKCKAMl^ lIKSK i. | jjl:li-th’l m j.iiil;. 3 ri n-p Ih-jjHj ^ 'i#]«tn'iENr., LiSJ Wi-4. Yrtli klri-K, Kh-v, \ -tH. JtV ■ ill" T.^ A. i»rxi <. hnllrtl SUiV - :U-«I lutwi^lls 

tl.-l.lP7 fur i jhr ym+r; ££Ltfd H m fun ynmt. 1 'ana b. an k ill I tflinTfiAiiiirk^. i-vliL SHU iMV imti SiiTtfFh-bi^ |rjji I H l fft-*- Y^ck NY. KTVl riuuliiitt irfTh-i > -X;j] Jiitnzj^l nlcW rauta*:- 

in Liniubi mvili'L" ■ i XiukIm I *■ V-| Wu'i|h« I inL I nwttiTni I hi- i ink • :il Prtt'jJHi fS.J'., Jinn- Ji. Ilf J L ■ HtoflHirThi- Ihsirv: i HriKiniLMHi All hp+l- rr^nul lTWmki*i 

£' S A h ItiTMASTEK; 1W mltl *Up ~ <» 1 V(»uLir hur*~, I'M \h* llllkl, W- Kb™*. IA Nltti 
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, How a little window ^ 
shopping can sa\e you $50Q 



AMERICAN ISUZU MOTORS INC. 



STANDARD FICKIJP “ \m 


— 


23 LITER 


7 '" ££ftULEAN IliCA 


ncunDVTunu 




FIVE-SPEED TRANSMISSION 




STANDARD 


HALOGEN rtAOLATO 




£T AWARD 


TINTED GLASS 




STAftfAflD 


STCEHSELTtD RATALS 




STANDARD 


WIT UPHO.5T01V 




STANDARD 


EBUBEF-WAUCAftGOBED 




STANDARD 


DUAL OUTSIDE SPDRt MIRRORS 




STAftfARD 


FLOOR MAf 




STAKIAAO 


0a7/NIG*|T B£aA VIEW miRRQR 




STANDARD 


LOW Fba WARNING LAMP 




STaTOaRD 


ODOR VENI WINDOWS 




ST AftfARD 





TOTAL 


1754 
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If you don’t look at an Isuzu when 
you’re looking for a pickup, von could 
miss out on quite a lot 

Because for just $7548; the 
Isuzti pickup comes complete with 
every one of the standard features 
you see listed on this sticker. Every- 
thing from five ^peed transmission 
to halogen headlamps. 

Even though theToyota has a 
liigher base price, it only comes with 
some of these standards. And once 
it’s equipped with all these features, 
theToyota would end up costing you 
over $500 more than the isuzu. 

But it still wouldn’t be as good a 
pickup. Because Isuzu gives you a big- 
ger payload, better mileage and more 
leg and shoulder room than Toyota. 

So before you buy a pickup, look 
in our window. Otherwise you may 
be throwing your 
money out of one. 



Rdf Eji-l Kujii bn m Jiun:-* 

njkfrUPjU&j ■ 



a* KiUl .M.cjeL \mjl i 



r h!l wiipni Kuu>. fakuu ■p!*"*™ h . M wfji upU rul . 



isuzu m 

Tlw First Car Builders of japan , 








fILTER CiGAKir 



LIGHTS 



LOWERED TAR & NfCOI 



SURGEON GENERAL'S WAP N TNG: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 





